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1,0 INTRODUCTION AND SUMMARY 


Le! INTRODUCTION 


This report is one of two major reports in the Regional Municipality 
of Ottawa-Carleton Truck Route System Review. This "State-of-the- 
Art" report documents the results of a survey of the present 
literature and existing practice in cities and regions in Canada 

and the northern United States. The second report will present 

the analysis of the system in the Regional Municipality of Ottawa- 
Carleton and any recommendations for changes. 


The report is organized in four chapters. Chapter 2 contains the 
results of the literature search of present methods and ongoing 


research into the physical and environmental factors. 
Chapter 3 presents the results of a questionnaire distributed to 
major urban jurisdictions in Canada and those cities in the United 


States of similar size to determine the present practices. 


Chapter 4 discusses the philosophy of truck routing and the various 
criteria applicable to the determination of a system. 


1.2 SUMMARY 

1.2.1 Literature Review 

An in-depth literature search has indicated that very little research 
has been conducted on the general aspects of truck routing. The 


majority of articles apply either to a specific city or area, in 
which case the generalities are obscured by the specifics, or to 
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such aspects as the economics of commodity flow. A certain amount 
of research is now being done, primarily in Britain, on methods of 
signing truck routes with the emphasis being on reducing cost. It 
is evident from the literature review that little data is available 
that can be used by any individual municipality to assist in selec- 
ting the best criteria to use for determining what vehicles should 
be regulated by a Truck Route By-law and how the actual routes 
should be selected and signed. 


tM2el2 SEXISCiInG=erackice 


A questionnaire was sent to 68 municipalities concerning their 
present practices. From the 45 returns, it is apparent that there 
is very little conformity amongst the truck route systems. It is 
logical to expect a certain degree of individuality between cities 
due to differences in size, degree of industrialization and route 
network. However the variation in such basics as the definition of 
a "truck" and the methods of signing the truck routes are not 
easily explained. 


For any city that is either considering adoption of a truck route 
system or the review of their present system, two of these most basic 
questions 


To what vehicles will the restrictions apply? and 
What signing methodology will be the most efficient? 


are paramount. 
It will be noted from Chapter 3 that there are many answers to these 


two questions: the criteria for vehicles restricted by a Truck 
Route By-law range from vehicles of 6,000 lbs. G.V.W. to vehicles 
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of 28,000 Ibs G.V.W. In Canada approximately twice as many munici- 
palities use a predominantly permissive system of signing as a 
prohibitive system but there is very little conformity amongst the 
actual signs used. This situation also exists in the United States. 


It is evident that further research should be made into the rationali- 
zation of selecting a specific weight limit for vehicles to be 
restricted by a Truck Route By-law and the most effective methods of 
Signing such routes. This data will be provided in Report 2. 


1.2.3 Summary of Guidelines 


When it has been determined to what vehicles the system applies and 
how it will be enforced, the actual route selection must be under- 
taken. The system criteria and physical criteria must be in conformity 
with the objectives of a truck route system which are generally as 


follows: 


Efficient movement of trucks; 

Safe movement of trucks; 

Efficient movement of other traffic; 

Minimization of environmental disruption to citizens; 
Minimization of structural damage to roadways and structures. 


These objectives are not all mutually achievable and in many cases may 
be conflicting. For example, the system that provides the most 
efficient movement of trucks may cause significant environmental 
disruption. Consequently, a trade-off is often required. 


In order to achieve the above objectives the following systems criteria 


must be considered in designing a truck route network: 


a continuous system with easy access to and 


from major through routes; 


easy access to truck traffic generators and 


attrac cers 


a network density that avoids congestion; 


routes with limited traffic control restrictions; 


selection of routes to avoid areas with high 
pedestrian or other traffic conflicts. 


The physical criteria that should be used as general guidelines in 
designating truck routes, in conformity with the aforementioned 
objectives on a system criteria, are as follows: 


roadways should desirably have four traffic lanes, 
each lane being 3.5 m. wide; 


turning radii should desirably be 10.5 m. to permit 
properly executed right turns; 


clearance between the roadway and any overhead 
obstructions should be 5.4 m.; 


ideally truck routes should have a maximum grade of 

4 percent. Where steeper grades are encountered for 
any distance a separate truck climbing lane should be 
provided. At no place along the truck route should the 
grade exceed 8 percent; 


truck routes should not be designated on roadways 
which have a surface Benkelman beam rebound value 
of greater than .050" (1.27 mn.) or where bridge 
structures allow only restricted loads. 


Environmental considerations should be given due regard in the 
selection of truck routes. The primary impacts affected by the 
trucks are noise pollution, air pollution, social disruption, 
vibrational damage and vegetation damage. Criteria for siting truck 
routes to minimize negative environmental impact are presented in 
Section 4.5 of this report. These criteria can be summarized as 


follows: 


avoid noise sensitive areas (hospitals, schools, etc.); 
utilize areas with high ambient noise levels; 

take advantage of natural and man-made noise buffers; 
avoid routes with many upgrades; 

avoid roads built on weak soil or land fill; 

avoid using roads near older or weak structures; 

avoid bisecting communities/neighbourhoods ; 

use roads with surfaces that are smooth and in good 
condition; 

utilize roads with a minimum of trees present adjacent 
to the roadway, or with predominantly air pollution 


resistent tree species. 


After truck routes have been selected there are certain mitigating 
measures that can be used on an on-going basis that will reduce 
the negative environmental impacts than can develop as a result of 


the truck traffic. These measures are summarized below: 


minimize “stop and go" traffic conditions; 

minimize interruption of traffic flow by making truck 
routes "limited access" roads; 

consider utilization of time restrictions on certain 
routes ; 

maintain road surfaces in good condition; 

instal] pedestrian crossing facilities or barriers 
for safety of pedestrians. 


The State-of-the-Art Report is intended to provide the reader with 

an evaluation of the research that has been conducted in the fields 

of truck route selection and signing and the existing practices in 

a sample of North American municipalities along with a discussion 

on the philosophy of truck routing. The answers to each municipality's 
questions and problems cannot be extracted from a State-of-the-Art 
Report and individual in-depth studies are required. It is hoped, 
however, that this report will provide direction for those studies 

to follow. 
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2.0 LITERATURE REVIEW 


2.1 METHODS 


Literature searches were undertaken in major transportation 
libraries to determine the availability of information that could 
be applied to this study. In this manner the most recent infor- 
mation on current developments and strategies used in the selection 
and signing of truck routes was collected. 


Two major literature searches were conducted utilizing computer 
data bank systems. The first search was conducted through the 
Canadian Transport Research Information Service based in Ottawa. 
The second search was conducted by the Highway Research Information 
Service of the National Research Council, National Academy of 
Sciences in Washington, D.C. 


Certain key words are used as input for the computer searches. In 
this instance the key words used were ‘truck route', ‘truck signs/ 
signing', ‘route signs/signing', 'route selection’, ‘lorry route’ 


and 'heavy vehicle route’. 


From the C.T.R.I.S. search a total of ten documents or reports 
appeared relevant. Abstracts for these were requested and those 
reports deemed to be of value were obtained. The same procedure 
was utilized for the H.R.I.S. search. In this instance twenty- 
three references were selected. 


Further literature searches were conducted at various libraries, 
notably the Roads and Transportation Association of Canada 
library, the University of Toronto library (Joint Program in 
Transportation) and the Transportation Center Library of North- 


western University at Evanston, Illinois. 
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Other possible sources of data were examined. Numerous persons 
working in transportation research were contacted resulting in 
leads to specific papers or articles relevant to this study. 


Volume 8 of Highway Research in Progress was searched for items 
On truck routes and route signing. Where possible, current 
reports were obtained from the researchers. The result of the 
literature search was a comprehensive collection of articles, 
papers, etc. on truck route selection and route signing. An 
annotated bibliography of the more important works is found in 
Appendix A2. A full bibliography is to be found in Appendices 
Al and B. 


2-c, 1 RUCK (ROUTE SELECTION 


The literature review revealed that very little research has been 
conducted on truck route selection. The parameters on truck route 
Selection are very general and that each community must weigh its 
own truck route requirements against the local impacts. The 
Institute of Transportation Engineers, in their 1973 report 
(Selection and Signing of Truck Routes in Urban Areas) suggest 
that routes should be provided for those vehicles over 10,000 
lbs. serving primarily commercial and industrial enterprises 
while permitting wider use of local streets by motor buses, 
utility vehicles and waste collection trucks in their necessary 
services to residential areas. They further recommend that the 
following thirteen points be considered when developing a truck 
route within an urban area: 
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Truck routes should be established only after a full study. 


The State governs highway routes and/or restrictions while 
local government has control over local streets to be used 
for proposed routes. 


Truck routes should be established when an adequate network 


to serve the major generators of truck traffic can be provided. 


Streets along the truck route must be of adequate structural 
and geometric design. 


Structures must be of adequate size and strength to 
accommodate larger trucks. 


There must be a minimum lane width of twelve (12) feet. 


Routes should have a maximum grade of 4%, Where steeper grades 


are encountered for any distance a separate truck climbing 


lane should be provided. 
Routes should abut the developments that they serve. 


Consideration should be given to present traffic levels and 


road capacity of the proposed routes. 
Routes should be through streets and have adequate control. 


Special consideration should be given to at-grade railroad 


crossings and the number of turns along the route. 


Truck companies to be using the routes should be consulted 


for their opinions and recommendations. 


Consideration should be given to future as well as existing 


Jand uses along the route. 
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A number of these comments are very general and supports the 
approach being taken that the basis of truck route selection should 
be an in-depth study to determine the community's requirements and 
the impacts of truck route alternatives. The trade-off between the 
two must be carefully evaluated. 


"Any scheme of truck routing must weigh economic cost against 
environmental benefits". That is how the Freight Transport 
Association, in Britain, has interpreted the recent Department of 
the Environment document outlining the concept of a national route 
network for heavy trucks. However, ‘the environmentalist’ sector 
would undoubtedly say that "any scheme must weigh economic benefits 
against environmental costs". The difference in interpretation is 
important because, for the first group, the conclusion is that 
excessive distances and/or times must be avoided by the route 
selection process. The latter group concludes that excessive 
imposition of heavy vehicles on towns, villages and country roads 
must be avoided in the route selection process. 


This difference of interpretation points out that the greatest 
problem with traditional cost-benefit approaches to sensitive 
environmental questions is the difficulty in quantifying the 
social benefits. This problem is prominent in the truck route 


selection procedure. 


The City of London, England, is making great efforts to curb the 
problem of excessive volumes of truck traffic in the city. Extensive 
research has determined that at present the designation of a 
comprehensive network of truck routes is not a feasible proposition. 
However, because of the significant pressure to reduce the flow of 
very large vehicles serving London, an alternative proposal has 

been put forward for discussion with the industry. Access for 
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heavy vehicles would be restricted in those parts of the city which 
are most sensitive to and least dependent upon large vehicles. 

Free access to industrial corridors would be provided but permits 
would be required for other areas. Indications are that possibly 
as much as 85% of the entire city could be permit controlled since 
two-thirds of the trips of very large vehicles have a trip end in 
about 15% of the city's area. It is hoped that this approach to 
truck routing will minimize the impact on operators' costs whilst 
seeking the maximum benefit environmentally. 


As previously noted, the major problem with truck route selection 
is that there is almost always adverse public reaction to the 
designation of specific roadways as truck routes but a strong 
positive response to the principles involved. 


2.3 TRUCK ROUTE SIGNING 


The signing of truck routes has also been the subject of little 
research, however some very limited studies have recently been 
undertaken. 


A low cost method of signing truck routes which is claimed to be 

up to 80% less costly than conventional (in Britain) signing 

systems has been tested in Stockton in England. Significant 
importance is attached to this development because the 1973 

Heavy Commercial Vehicles (Control and Regulation) Act, commonly 
known as the Dykes Act, “imposed on local authorities a duty to 
protect the environment from the effects of heavy commercial vehicles 
and empowered them to designate specific routes for such vehicles". 
The imminent cost of signing truck routes was causing considerable 


concern to a large number of local authorities. 


rae) 


The Stockton proposal is a method of ‘positive signing’. Most 
Signing systems are prohibitory or restrictive and are known as 
‘negative signing’. The positive signing method indicates only 
those routes to be followed by trucks rather than those that must 
not be used. 


From Section 3.0 of this report it will be noted that a number of 
the communities surveyed in North America already utilize a 
positive signing system. 


The literature review on truck route signing also examined various 
manuals of Uniform Traffic Control Devices to determine the signs 

and signing systems that are currently considered as being "standard". 
Additional data on sign compliance were obtained from a 1974 Survey 
of Compliance with the provisions of the Canadian Manual on Uniform 
Traffic Control Devices for Canada. 


2.3.1 Uniform Traffic Control Devices for Canada 


The truck control signs proposed in Section A2.81 of the above 
manual are as follows: 


2.3.1.1 Truck Route Sign (RB-61) 


This sign, when placed upon a street shall indicate that heavy 
trucks, as prescribed by legislation, are permitted to travel 
thereon. The sign shall have a Mandatory/Permissive Symbol (an 
annular green ring) circumscribing a black truck symbol on a white 
background, with a black border. 
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The supplementary sign (RB-61S) indicating the permissible 
movements shall have a black arrow or arrows, on a white back- 
ground. 


A tab sign (RB-61T) bearing the legend "TRUCK ROUTE" in black 
letters on a white background may be added beneath the symbol 
sign for a familiarization period. 


epoelec siruck- Prohibition: Sign (RB-62) 


This sign when placed upon a street shall indicate that heavy 
trucks are prohibited from travelling thereon. The sign shall 

have an Interdictory Symbol (an annular red ring and diagonal 

red bar) circumscribing a black truck symbol on a white background. 


For a familiarization period the tab sign (RB-62T) with the legend 
"NO HEAVY TRUCKS" with black letters and border on a white back- 
ground may be added beneath the symbol sign. 


2.3.1.3 Weight Limit Control Sign (RB-63) 


This sign may be necessary under some circumstances in order to 
limit the weight of vehicles permitted on highways or bridges. 

The maximum weight sign shall indicate that the weight of vehicles 
using the facility shall not exceed the value indicated. The 
weight shall be expressed in tonnes. 


2.3.2 Manual of Uniform Traffic Control Devices, 
Province of Ontario (Ministry of 


Transportation and Communications) 


The "Ontario Manual" is the result of the combination and expansion 


of the 1960 version of the "Uniform Traffic Control Devices for 
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Canada" manual and the 1956 Ontario Department of Highways "Manual 
on Uniform Signs". The third and most recent edition is the 
metric version dated December 1976. The following signs are 


presented in the manual. 


2.3.2.1 "Truck Route" Sign (Rb-61, Rb-61s, RB 61t) 


This sign and its complimentary tab sign and supplementary sign 
are identical to those signs presented in the Uniform Traffic 
Control Devices for Canada manual. For descriptions refer to 
pdragrapn c.o.1.1 above. 


2.3.2.2 "No Heavy Truck" Sign (Rb-62, Rb-62t) 


As with the permissive truck route signs these prohibitory signs 
are the same as those presented in the Uniform Traffic Control 
Devices for Canada manual. The descriptions are given in 
Daradvannmcro neon 


2.3.2.3 Weight Limit Controlesigns 
The Maximum Weight Sign (Rb-63, Rb-163) 


This sign is similar to that referred to in the Canadian manual 
except for a slight difference in the lettering. This sign shall 
only be erected under the authority of an Ontario Regulation or 
a Municipal By-law (Highway Traffic Act Section 64 (8), (9) and 
Ontario Regulation 419). Where no legal authority has been 
established but where it is found desirable to post an advisory 
notice as to the load limit the sign is to be black lettering on 
a yellow background. There are two sizes of this sign; the 
Standard 60 cm x 75 cm sign (Rb-63) is to be used on bridges or 


Structures located on local streets or minor roadways and the 
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larger sign, 60 cm x 90 cm (Rb-163) is to be used on Provincial 
Highways and other major roads of equal importance. 


2.3.2.4 "Lane Use Restriction" Sign (Rb-40) 


This sign, not presented in the Canadian manual has been adopted 
for use in Ontario. The sign is applied to restrict the use of 
the left lane by commercial vehicles more than 6.5m long on 
Specifically designated Provincial Highways (0.R. 147/73) or by 
by-law on Municipally-controlled highways. In both cases there 
must be three or more lanes in each direction and a maximum speed 
limit of 80 km/h or more. The sign is a "No Heavy Truck" sign 
beneath which is a black downward pointing arrow. The sign is to 
be erected directly above the left lane. 


22620258 “Halteload “Sign, (Rb-76,, Rb-176) 


This sign, the wording of which states "THIS ROAD RESTRICTED TO 
HALF LOAD" is a temporary sign used in spring on roads where, 
without a permit, the load limit is restricted to half of the 
vehicle's carrying capacity, as registered by the Ministry. This 
Sign is to be erected at the beginning of the restricted zone and 
beyond each major intersection. There are two sizes of sign. The 
smaller (60 x 90 cm) Rb-76 is used on minor local roads and streets 
with low operating speeds. The larger sign (90 x 120 cm), Rb-176, 
is for use on Provincial Highways and all other major roads of 
equal importance. Use of this sign is authorized under the Highway 
Traffic Act, Section 66 (4) (5) and amendments theretc. 
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? 3.3 Mantial on. Uni torn Trartic Contra. 
Devices for Quebec uebec Roads Department 


Order in Council number 2937 of September 11, 1968 made it impera- 
tive that all public bodies in Quebec abide by the provisions of the 
above manual, in accordance with the Highway Code, RSQ 1964, c.231. 
A period of five years from that date was granted to competent 
authorities to have all traffic signs already installed on public 
roads comply with the standards as described in the following 
sections. 


2.02300 “Truck ‘Route. Sign (a1) 


This sign is essentially the same as that presented in the Canadian 
Manual - see Section 2.3.1.1. However, the directional arrow signs 
(comparable to RB-615 in the Canadian Manual) indicating the per- 
mitted movements, are white on a green background. These are in 

the C6 and C7 series. The Quebec Manual does not provide a tab 

Sign with the legend "Truck Route" or the French language equivalent. 


2.3.3.2 "No Heavy Vehicles" Sign (A26) 


This sign is similar to the Canadian Manual sign RB-62 described 
im paragranh 2.3.1.2. 


2.3.3.3 Maximum Weight (A21) 


This sign differs somewhat from the sign proposed by the Canadian 
and Ontario Manuals. The Quebec sign is square, as opposed to 
rectangular, and the wording is different - 'MAXIMUM' as opposed 
to ‘MAXIMUM WEIGHT' - and utilizes a 't' following the number 
instead of 'TONNES' as in the Canadian Manual, or ‘tonnes’ on the 
Ontario Suds. 


2.3.3.4 Lane Restriction 


There is no Quebec sign comparable to the Rb-40 Lane Use Restric- 
tion sign utilized in Ontario. 


2.3.4 National Capital Commission Signs 


The Design Division of the Development Branch of the National 
Capital Commission produced a manual of signs; to be utilized on 
NCC property, in February 1973. 


Heavy vehicles are not permitted on roadways under NCC jurisdiction. 


Consequently there is no requirement for a "Truck Route" sign. 
2.3.4.1 Commercial Vehicles Prohibited (#22) 


This is in white lettering on a black background and has the 
legend, “Commercial Vehicles Prohibited - Interdit aux vehicles 
Commerciaux', in both official languages. It is NCC policy that 
Signs in Ontario shall have English first and signs in Quebec 
Shall have French first. 


The only other NCC sign that is relevant to heavy vehicles is the 
maximum weight sign with the legend "10t MAXIMUM". 


2.3.5 United States Manual 


The Manual on Uniform Traffic Control Devices for Streets and 
Highways was developed with the cooperation of the American 
Association of State Highway Officials and the National Joint 
Committee on Uniform Traffic Control Devices. It has been adopted 


by the Federal Highway Administrators as a National Standard for 


application on all classes of highways. 
2. cu Onlee ACUGK ROUTE voUgn 


The truck marker (a black word message on white background tab) is 
intended to be used to designate an alternate route that branches 
from a regularly numbered highway route, bypasses an area which is 
congested or where height or weight restrictions have been estab- 
lished, and rejoins the regularly numbered highway route beyond 
that area. It is used with a highway route marker sign. 


The "Truck Route" sign (R14-1) is intended to be used to mark a 
route, which is not a numbered highway route, as a truck route and 
which has been designated by proper authority where either a weight 
limit restriction or a truck exclusion has been imposed on an 
alternate route which is a numbered route. The sign has the legend 
~DRUCK ROUTE". 


ZedieDiace a Om ruck” Sign 


The laws of most States permit the local authority to exclude 
trucks or other commercial vehicles from any designated highway 
where signs have been placed giving notice. The "NO TRUCKS" (R5-2) 
symbol similar to those symbols used in Canada is the recommended 
uniform sign. The red annular ring and bar over a black symbol on 
a white background and either a "NO TRUCKS" tab (black lettering 


on a white background), or a word message sign (R5-2a) alone can 
be used. 


f23 60,0) (Wergnt Limit’ Sign 


The United States Manual states that "due to seasonal weakening of 
the road surfaces, obsolescence of bridges or pavements, or other 
impairment of roadway, it is often necessary to limit the load 
permitted on a roadway. 


The Weight Limit sign (R12-1) carrying the legend WEIGHT LIMIT (10) 
TONS, may be used to indicate restrictions pertaining to total 
vehicle weight including load. 


Where the restriction applies to axle weight rather than gross 
load the legend may be AXLE WEIGHT LIMIT (5) TONS (R12-2). 


In residential districts, where it is intended to restrict trucks of 
certain sizes by reference to empty weight, the legend may read NO 
TRUCKS OVER (7,000) LBS EMPTY WT (R12-3). 


In areas where multiple regulations of the type described above 

are applicable, a sign combining the necessary messages on a single 
panel may be used, such as WEIGHT LIMIT (2) TONS PER AXLE 10 TONS 
GROSS (R12-4). 


A Weight Limit sign shall be located immediately in advance of the 
section of highway or the structure to which it applies. The 
standard, and minimum, size shall be 24 inches by 30 inches but a 
larger size is desirable on major roads and streets." 


2.3.6 Sign iGrapnics 


On the following pages, the signs discussed above have been grouped 
for comparison. In addition to the major manuals discussed above, 
Transport Canada has a manual which is used for signing in airports - 


signs from this manual are also shown. 
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2.3.7 Data on Signs Related to Truck Routing 


Z-sel.l. IKUCK Routes) gn 


(a) Canadian Manual 


Description - green ring, black 
truck and border 

Size - 60 x 60 cm 

Identification - RB-61 


(b) Ontario Manual 


Description - green ring, black 
truck and border 
Size - 60 x 60 cm 
Identification - Rb-61 (blank 
no. 4 and Mele: 
B-17) 


(c) Quebec Manual 


Description - green ring, black 
truck and border 

Size - 24 x 24 in. 

Identification - A-19 


(d) National Capital Commission Manual 


Size = 24°x 30 In. 
Identification - no. 22 


SIZeG"=.24 «© ic In. 
Identification - M4-4 


To designate an alternate 
route that branches from 
a regular numbered route 


Sizer= 424 Sale 1: 
Identification - R14-1 


To mark an unnumbered 
truck route 


Ceseiocs WeUCK Prohibit 1ones.an 


(a) Canadian Manual 


Description - red ring and bar, 
black truck and 
border 

Size = 60) % 60).cn 

Identification - RB-62 


(b) Ontario Manual 


Description - red ring and bar, 
black truck and 
border 

Size = 60 « 60 cm 

Identification - Rb-62 (Blank 

no. 4. and Mal sc: 
B-17) 


Description - red ring and bar, 
black truck and 
border 

Size = 24 xf24 1M. 

Identification - A-26 


(d) Transport Canada, Air Manual 


(——————— 
A going. Description - red ring and bar, 
black truck and 
border 
Size = 24 x 24 in. 
Identification - R-31l 


(e) United States Manual 


Description - red ring and bar, 
black truck and 
border 

Size - 24 x 24 in. 


N O pe 1S ih, 


Identification - R5-2 


NO Size - 24 x 24 in, 
Identification - R5-2a 


TRUCKS 


2.3.7.3 Supplementary and Tab Signs 
Peo es ke |. WUCh Route 


(a) Canadian Manual 


Sign - Supplementary sign to 
indicate permissible 
movements 

Size - 60 x 45 cm 

Identification - RB-615 


or any combination 
of arrows 


Sign - Tab sign to go beneatn the 


symbol sign for a familia- 
TRUCK ROUTE rization period 
Size -. 6072275 "en 


Identification - RB-61T 


(b) Ontario Manual 


Sign - Supplementary sign to 
indicate permissible 
movements 

Size = 160) x45 cn 

Identification - Rb-61s (Blank 

no. 7) 


Or any combination 
of arrows 


Sign - Tab sign to go beneath 


symbol sign for a familia- 
rization period 
TRUCK ROUTE size = GUN 20H 
Identification - Rb-61t (Blank 


nou ce anaeMsh 2G. 
B-25A) 


(c) Quebec Manual 


Sign - Advance turn arrows 

Size - 18 x 12 in. (white arrows 
on green background) 

Identification C-6L* 


Size - 18 x 12 in. (white arrows 
on green background 
Identification - C-7L* 


*These signs are available for right indications and are 
numbered C-6R and C-7R. 


Directional Arrows 


Aliesized iS xi ins. 
(white arrows on green 
background) 


*The corresponding signs 
for the left indication 
are followed by the 
letter L. 


Cok? oe ceeicucKme Loni DI tion S10n 


(a) Canadian Manual 


Sign - Tab sign to go beneath 


NO HEAVY symbol sign for familiari- 


zation period 
TRUCKS Size - 60 x 30 cm 


Identification - RB-62T 


(b) Ontario Manual 


Sign - Tab sign to go beneath 
symb91 sign for familiari- 


NO HEAVY 31 sign § 
TRUCKS Ae Mae ERA 


Identification - Rb-62t (blank 
NO. 20) 


29.7% Weight winrrecontre losin 


(a) Canadian Manual 


MAXIMUM | 
WEIGHT 
| TONNES | 


(b) Ontario Manual 


MAXIMUM | 
WEIGHT 


S126. =.60) 4 Joncn 
Identification - RB-63 


Size <-90a')) S60e< vioncm 
(b)* 60. x290Rem 
Identification - (a) Rb-63 (blank 
no. 11 and 
M.T.C. B-25) 
Rb-163 (blank 
no. 9) 


-% 
& 


(b 


nS 


(c) Quebec Manual 


Size - 24 x 24 in. 

Identification - A-21-10 (the last 
numbers indicate 
the limit on the 
sign) 


(d) 


Transport Canada, Air Manual 


MAXIM 


Size =.24. % Ie. ah. 
Identification - R-31S 


Note: The R-31S sign is used 
beneath the NO HEAVY TRUCKS 
sign. In other instances 
the R-34 sign (24 x 24 in.) 
is used. The legend is 
the same. 


UM 


Sige. 


(e) 


National Capital Commission Manual 


Size: e244. Xx 24in. 


Ldentiticatione- no. 2s 


(f) United States Manual 


Size - 


OVER R12-3 
7000 LBS 


JEMPTY WT| 


Identification- 


AXLE 


Size - 24 x 30 in. 


24 x 30 in. =| WEIGHT || identification - 
ec LIMIT Dio? 
| Cote a St act 
—— 
NO ieee {WEIGHT LIMIT | Size - 36 x 24 in, 
TRUCKS ‘ ie 2 TONS PER AXLE Identification - 


110 TONS GROSS Rl2-4 
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|WEIGHT | 


LIMITS ! Jeet sk ioe 
ean 8T entiTication - = 
eae jet} 

z 167 | 


2360.) alr Load sa 1gn 


(a) Ontario Manual 


THIS ROAD — 
RESTRICTED (b) 90 x 120 cm 


Identification - 
(a) Rb-76 (Blank no. 11 and 


M.T.C. Bees) 
(b) Rb-176 (Blank no. M.T.C. 
B-29) 


2.4 ENVIRONMENTAL IMPACTS 


2.4.1 Introduction 


When an existing road is designated a truck route, a number of 
changes occur in the immediate environment of the road. The most 
obvious is the radical increase in the amount of heavy Cruck 
traffic. This increase has major impacts on three segments of the 


physical environment and has variable social impacts depending on 
the location of the road: 


a) Peak noise levels will be increased and background noise 
levels may increase depending upon the pre-truck route 
noise climate. 


b) Air pollution will increase. Truck traffic will increase 
levels of particulate matter (smoke) and odourous compounds; 
and will also affect carbon monoxide, nitrous oxides and 
hydrocarbon levels. 


c) Vibration will increase but the severity of this impact will 
depend on the smoothness of the surface of the road and the 


physical structure of the subsurface environment. 


When examining the designation of existing roads as truck routes, 
there are primarily four environmental impact areas to consider; 
noise pollution, air pollution, vibration and social impacts. To 
a lesser degree water pollution and impacts on natural vegetation 
must also be examined, depending on the local situation. 


2.4.2 Noise Impacts 
2.4.2.1 Importance of Noise in Truck Route Planning 


Noise can be considered the most significant environmental 
parameter when investigating the impacts of a truck route. 
Commonly, it iS One impact that residents are most concerned 

about when surveyed about traffic in their neighbourhood (U.S. 
Department of Transportation, 1974, 1975, 1976). Noise pollution 
is also the most frequently complained about. Measures to amelio- 
rate it not only lessen the noise impact but also reduce the other 
impacts of heavy truck traffic including air pollution and 
vibration. 
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2c4cec, Characteristics of Tratric woise 


Diesel-powered trucks tend to be the noisiest component of traffic; 
8-10 dB noisier than gas powered trucks and 12-18 db noisier than 
automobiles (United States, EPA, 1971). When measured from a 
distance of 50 feet, a diesel truck will produce 89 dBA of sound 
during full acceleration and average 84 dBA during normal operation. 
The overall noise level of a truck route has two components. The 
background noise level is created by the general flow of traffic, 
mostly automobiles and light trucks. It is the level at which no 
individual vehicle's sound can be distinguished from another's. 


This intensity of background noise will decrease linearly with 
the distance from the source, (Klein, 1971), because of the non- 
point nature of the source. 


Tne other component of the noise climate is the peak noise level. 
This is caused by heavy diesel trucks, buses and by exceptionally 
loud vehicles of other types. Peak noise is that which is 
discernible above the background noise and is considered a point 
source at any instant in time. Because it is a point source, the 
intensity is reduced as the inverse square of the distance from 
the source, (Klein, 1971). That is, at twice the distance from 
the source, the sound intensity would only be one fourth of the 
intensity at the source until the intensity of the background 
noise is reached. At this point the decrease in intensity with 
distance will be a one to one relationship. 


Stop and go traffic adds considerably to the noise of a given 
stretch of road. Acceleration and deceleration both generate 
greater noise than operation at continuous speeds. Airbrakes of 
large diesel trucks are particularly offensive. 


The composition of the traffic using a road will affect the noise 
level of the road. Generally, the greater the proportion of the 
trucks, the greater the mean noise level at any traffic density. 
This relationship is shown in Figure 2.4.1. Table 2.4.1 below 
Shows the additional noise generated by increasing the proportion 
OF trucks am the trartic. 


TABLE 2.4.1 
THE DIFFERENT INFLUENCES OF THE ADDITION 
DreTRUGKS@OR-BUSES.TOVEHICLE.MIX 


Percentage of Percentage of Additional 
Trucks, 1n Buses in Noise 
Trartic irarric (dBA) 
0 0 0 
Cnn 1 l 
5 Zo 2 
10 not considered 4 
20 not considered 8 
ee 


(Source: Bugliarello, 1976) 


Mead Noise Levels (doa) 


FIGURE 2.4.1 RELATIONSHIP OF NOISE AND TRAFFIC 
COMPOSITION ON URBAN ROADS 


(Source: Stephenson, 1967, from 
Bugliarello, 1976) 
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Ceaaes oe EI ReCl Of Noise on Humans 


The effect of traffic noise on humans varies from minor disturbance 
to clinical effects such as cardiovascular and glandular changes. 
Traffic noises generally do not reach an intensity sufficient to 
cause hearing impairment, however, they do disturb and annoy people. 
This lessens the comfort of people and can cause psychological 
damage. High noise levels can mask human speech such that verbal 
communication is impossible; it can affect the performance of 
skilled mental or motor tasks; it can disrupt sleep which can impair 
a person's feeling of well being. It can contribute to psychological 
distress through annoyance and disturbance of activities such as 
Sleep and speech. Psychological distress can contribute to such 
symptons as nausea, irritability, general anxiety and changes in 
mood (United States, Environmental Protection Agency, 1971). 


= 26.~ 


3000 


Sources of noise have also caused people to complain to government 
officials requesting that "something" be done to lessen the impact. 
Figure 2.4.2 illustrates how a community reacts to various noise 
levels. Notice that there is a threshold level of approximately 
70 dBA below which complaints are not likely to arise. 


FIGURE 2.4.2 TREND OF PUBLIC REACTION 10 
PEAK NOISE NEAR RESIDENCES 


(Source: Klein et al, 1975) 
Local Committee Activity With 
Influential or Legal Action 
Petition of Protest 


Letters of Protest 


Complaints Rare 


Acceptance 


Complaints Likely 
Complaints Possible 
fae ee Se ae pcm 


2.4.2.4 Measurement of Noise 


There are two types of meters available for making sound measure- 
ment. The sound level meter is the basic instrument of many noise 
measurement systems. It reads the A-level sound in dBA directly 
on its face. The Leq meter on the other hand takes the same signal 
and, after internal processing, directly outputs the Leq reading. 

A third method involves using special, highly sensitive tape 
recorders to record noise levels to be analysed later using a 
graphic level recorder and statistical distribution analyzer. 
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Some of the accepted tests utilized for measuring truck noise 


are as follows: 


SAE J366a - Exterior Sound Level for Heavy Trucks and Buses. 

CSA Standard Z107.22-M 1977 - Procedure for Measurement of 
the Maximum Exterior Sound Level of Stationary 
Trucks with Governed Diesel Engines. 

SAE J1096 - Measurement of Exterior Sound Levels for Heavy 
Trucks Under Stationary Conditions. 

SAE J1077 - Measurement of Exterior Sound Level of Trucks 
with Auxiliary Equipment. 


The recommended practices for conducting these tests should be 
obtained from the specific publications dealing with each test. 


2.4.2.5 Prediction of Noise Levels 


Prediction of the noise climate generated by alternative truck 
routes will be a necessary input to the decision making process. 
The Organization for Economic Cooperation and Development has 
recognized that the noise prediction method used should be one 
that was based on locally obtained data. Fortunately, Ontario 

has developed a noise prediction method for Ontario which has 
received favourable reviews. The Ontario Highway Noise Prediction 
Method developed by J.J. Hajek, was shown to be superior to the 
other models previously used by Ontario; the Bolt, Beranek and 
Newman (BBN) method of United States origin and the Delaney method 
developed in England, (Hajek, 1975). 


Variables of the Ontario Highway Noise Prediction Method include 


. volume of cars; 

. volume of trucks; 

. traffic flow speed; 
. distance; 
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. intervening structures such as natural and artificial 
barriers, depressed and elevated highway sections, houses 
and vegetation; 

. highway gradient; 

. pavement surface texture; 

. traffic flow characteristics; 

. ground alteration effects 


This method of noise prediction is the one most suited to the 
Ottawa area. The method has a high degree of accuracy and is 
based on recently collected, local data. Its implementation 
should be facilitated by virtue of its development by the Ontario 
Ministry of Transportation and Communications. (See Appendix D). 


2.4.2.6 Mitigation Measures 


Ultimately, the noise level of traffic is dependent on intensity 

of noise being generated by the vehicles using the road. Despite 
the urban planner's lack of control over the creation of noise on 
the roadway, there are several measures he may take to lessen the 
jmpact of traffic noise. These fall under four general categories - 
location, regulation of traffic flow, noise barriers and depressing 
the road. 


LOCATION 


Traffic noise becomes disturbing only when people are close 
enough to the source to perceive it so. Generally, the area 200 
to 300 ft. either side of the road is the critical area where 
traffic noise will cause the most complaints. Ideally tien, an 
urban truck route should be located such that it minimizes 
disturbance to adjacent land uses. The truck route should also 
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take advantage of existing high noise level areas within the city, 
such as industrial areas. Here its contribution to the noise level 
will not be perceived as great as it would be in a quieter district. 
The truck routes should take advantage of natural sound barriers 
such as hills and woodlots and man-made barriers such as car parks. 


TRAFFIC REGULATION 


How traffic flows along the route affects the amount of noise 
generated. As previously mentioned, stop and go traffic increases 
the amount of noise generated; therefore truck routes would be 
best placed on semi-limited access roads with a minimum of 
impediments to free flow. Hajek, 1975, concluded that "Sound 
levels emitted by truck with gross vehicle weight of 10,000 or 
more pounds (4500 kg) increase with truck speed". Therefore, 
truck route systems should aim for a continuous, unimpeded flow 

Of erat rie. 


When truck routes must pass near residential areas, it would be 
advantageous to limit the hours that heavy trucks are allowed to 
travel on that portion of the route. A reasonable period of time 
should be allowed for residents to gain sleep uninterrupted by 
the sounds of traffic. 


CUTS AND NOISE BARRIERS 


If a truck route must be placed such that more than 70 dBA will be 
perceived by regular users of the affected area, there are two 
methods considered to mitigate the noises produced. One is to 
place the road in a cut while the other method is to erect 

noise barriers. Depressing a road is usually applicable only when 


building new roads. Prohibitive construction costs, amount of 
land required and difficulties in relocating existing underground 
facilities usually render this method unacceptable for existing 
roads. 


Additionally, their effectiveness in reducing noise levels is 
lessened if the buildings on either side of the road are too 
close or are more than one storey in height. 


Noise barriers are structures which parallel the road and are 
Opaque to sound. They can be made from a variety of materials 
including concrete, wood, aluminum, gabions and earth. Their 
effectiveness depends on the uninterrupted length and the height 
of the barrier. According to Harmelink and Hajek, 1972, the 
material used in the construction of the barrier does not affect 
the performance as it is not the sound that passes through the 
barrier that is the problem, but the sound that passes over it. 


The important criterion for barrier design is height. 


It is generally accepted (Klein, 1971; Alexandre et al., 1975, 
Bugliarello, 1976) that barriers can attenuate noise levels by 
10-15 dBA, although the actual amount of reduction is highly 
variable from barrier to barrier. Harmelink and Hajek, however, 
showed that this magnitude of attenuation was only possible 
immediately behind the barrier, where it is of little real value. 
Mheyetound that at realistic) distances of 60 to 00 Tt. krom the 
source, noise level reductions were only on the order of 2 to 6 
dBA. They also found that, at this distance, no protection was 
afforded the second storeys of buildings by the barriers. They 
concluded, "Even barrier heights of 20 to 25 ft. appear to be 
effective only for single storey houses. Second and higher storeys 


are virtually unprotected by noise barriers". 
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It appears that depressing roads or the construction.of noise 
barriers would have little effect in reducing the noise level of 

a truck route passing through an existing urban area. They can, 
however, be useful if new roads must be built and that appropriate 
noise buffer zones are used in conjunction with the barriers and 


ELCs 
24,3 SACs OL ut on 
Zhou  Introdiction 


Air pollution differs from the other impacts of transportation in 
that it can have global implications while the others such as noise 
and vibration have a local sphere of effect. The only effective 
way to deal with air pollution is to tackle the problem at the 
source. Solutions along these lines lie with automotive engineers 
and politicians. Regional planners can, however, be instrumental 
in ameliorating the immediate impact by careful attention to 
traffic flow and route selection parameters of transportation 
system planning. 


2.4.3.2 Characteristics of Motor Vehicle Air Pollution 


Motor vehicles produce approximately 60% of the air pollution in 
urban areas (Lieberman, 1974). The primary pollutants are: 


. Carbon Monoxide (CO) 

. Hyrocarbons (HC) - both unburned and aromatic 
. Nitrogen Oxides (NOx) - mostly NO2 

- Lead (Pb) 

- Sulfur Oxides (SOx) 

- Particulate Matter 
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TABLE 2.4.2 
REPRESENTATIVE COMPOSITION OF EXHAUST GASES 


(Concentration in parts per million) (22) 


Pollutant Idling | Accelerating 


Deceleration. 


Petrol 


| 
| 
39,000 | 
| 


Engines: Carbon Monoxide 69,000 29,000 27 000 
Hydrocarbons 5,300 1,600 1,000 10,000 
Nitrogen Oxides 30 1,020 650 20° 
Aldehydes 30 20 10 290 | 


Diesel 


Aldehydes 


Engines: | Carbon Monoxide Trace | 
Hydrocarbons 300 | 

Nitrogen Oxides 30 | 

| 

} 


(source CECD., 1973)) 


TAB UE ass 
EMISSION RATES OF 1969 AUTOMOBILES IN ONTARIO 


Hydrocarbons | Nitrogen Oxides | Carbon Monoxide 
(ppm) (ppm) (% Volume) 


Idling 

Uriaseren o. mph 
Cruise 30 mph 
Cruise 50 mph 
Acceleration 0-25 
Acceleration 15-30 
Deceleration 30-15 
Deceleration 50-20 


CON © OO © 
rEPwoO oan Ww ff 


(Source: Ontario Department of Highway Report. RR 169, 1971) 


The severity of the local impact of a street or highway is 
dependent not only on the amount of traffic and the pollutant load 
generated but also on local climatic conditions. These include 
prevailing winds, humidity regimes and temperatures. The physical 
structure of the environment can also influence the local impact. 
Urban street canyons created by streets fronted by tall buildings 
disrupt normal wind patterns causing thermal inversions preventing 


dispersion of pollutants. 
2.4.3.3 Diesel vs. Gasoline Engines 


Diesel engines release less of the colourless (but more harmful ) 
pollutants, such as carbon monoxide, than gasoline engines (Table 
2.4.2). However, they omit greater amounts of smoke (particulate 
matter) and odourous compounds. Table 2.4.3 also illustrates that 
cruising vehicles emit less pollutants than do accelerating, 
decelerating or idling vehicles. Tnis trend is supported by the 
Ontario Department of Highway Report RR169, although the concentra- 
tions do not agree, 


2.4.3.4 Emissions and Traffic Flow 


The preceeding tables illustrate that “stop and go" traffic 
conditions create the largest amounts of pollution. In addition, 
traffic signals, on/off ramps and other traffic inhibitors will 
create "hot-spots" of high pollutant concentrations. Research has 
shown that vehicles emit up to 50 percent more carbon monoxide on 
inclines than on level roads. On down-grades, however, a 40 ‘per- 


cent reduction in_the release of CO can be achieved. (Pursall, 
a  — —  — 
DeRose cl973) 
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2.4.3.5 Ontario Air Quality Criteria 


The Ontario standards for desirable air quality as defined in 
Ontario Regulation 872/74 are presented in Table 2.4.4. 


TABLE 2.4.4 


CRITERIA FOR DESIRABLE AIR QUALITY 


(Ontario Regulation 872/74) 


| Average Amount 

Name of Undc. OF of Concentration 
Contaminant Measurement or Total Amount 
of Contaminant 


Carbon Parts of carbon monoxide 
Monoxide per one million parts of 
air by volume 


{Nitrogen Parts of nitrogen 
Dioxide dioxide per one million 
parts of air by volume 


Oxidants Parts of total oxidants 
(total) per one million parts 
of air by volume 


Ozone Parts of ozone per one 
million parts of air 
by volume 


Soiling Coefficient of Haze per 
1000 feet of air 


Sulphur Parts of sulphur dioxide 
Dioxide per one million parts of 
air by volume 


L=o0 


2.4.3.6 Measurement 


The measurement of air quality parameters can be expensive and time 
consuming. Expenses vary with the parameter being measured and it 
is usually not feasible to monitor all pollutants. Carbon monoxide, 
nitrogen dioxide and hydrocarbons are usually monitored. Before 
embarking on an air quality monitoring program, the data from 
existing monitoring programs such as that of the Ministry of the 
Environment should be examined for suitability and utilized where 


possible. 


274.3, /7 . Predicvive Modells 


Degradation of air quality can be identified, measured and pre- 
dicted relatively easily (Environmental Assessment Notebook Series, 
1975). Many computer models have been developed to simulate 
existing air quality conditions and predict changes associated 

with transportation planning alternatives. The United States 
Environmental Protection Agency and Department of Transport have 
been particularly active in this aspect of environmental assess- 
ments. Models such as Sapollut and Aprac - 1A analyse air quality 
on a regional level while others including HIWAY and the FHWA 
Simplified Analysis Technique are used for local scale modelling 
and prediction. Ontario Ministry of the Environment, Air Quality 
Division has developed the Toronto Air Pollution Simulation Model. 
It may be of value in an analysis of the Ottawa region. Currently, 
it is available to be used only by government agencies. 


2.4.3.8 Mitigating Measures 


The regional planner can lessen the impact of truck routes on air 
quality by following these guidelines: 
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. Ensure that routes selected can easily handle the expected 


traffic, including peak hour concentrations, without 
congestion. Congested traffic increases the amounts of 
acceleration, deceleration and idling and consequently, 
air pollution. 


. Avoid siting truck routes in existing areas of high pollution. 
The natural dispersion abilities of the wind are evidently 
taxed in those areas and increasing the burden will only 
compound the problem. 


. Site truck routes in open areas. In these areas, the wind 
a es 

will be able to disperse the greatest amounts of pollutants. 

Avoid “urban street canyons" as much as possible. 


. Select routes that minimize uphill travel through sensitive 
Se Eee i a. ; 

areas. Vehicles emit more pollutants during uphill climbs 

—__ 

than during operation on level grades. Downgrades can reduce 

the amount of pollution and should be maximized, especially 


in highly sensitive areas. 


. Minimize "stop and go" traffic conditions such as those 
created by traffic signals. Vehicles have greater emissions 
while accelerating, decelerating or idling than while 


cruising. 


2 4.48. Vibration 
2.4.4.1 ‘Characteristics of Road Vibration 


A moving vehicle continuously applies a force to the surface of 
the road which varies both in areas and in time. This variation 
causes primarily vertical displacement of the road, or vibration 
(Environmental Assessment Notebook Series, 1975). The variation 
in the application of this force is caused by irregularities of 
the surface of the road. Large trucks and other vehicles of great 
weight with stiff suspensions have the greatest potential for 


generating vibration. 


As a road ages, the surface deteriorates causing potholes and ruts, 
increasing vibration. Vibration is usually described in terms of 
the peak particle velocity (mm/sec). Vibrations of 5mm/sec, peak 
particle velocity, are generated by road irregularities of 20 mm 


1972) Table 2.4.5 describes the effect of vibration on humans and 
buildings. 


Vibrations are transmitted through the ground where the energy is 
ultimately absorbed. The rate of absorption depends on the 
Characteristics of the ground. Generally, an inelastic soil, 
sucn as clay, absorbs vibrations while an elastic soil transmits 
vibration. 


Results of experiments conducted by the Road Research Laboratory, 
(Whiffen, A.C., 1971) are presented in Table 2.4.5. Their tests 
showed that an irregularity of 21mm produces damaging vibrations 
close to the irregularity but at 3.625m these vibrations had been 
attenuated to acceptable levels. 


TABLE 234.5 
EFFECTS OF VIBRATION 


in/sec mm/sec Effects on Effects on 
Humans Buildings 


0070; 0.15 


Vibrations unlikely 
to cause damage of 


any type 


Imperceptible by 
people--no 
intrusion 


Threshold of Vibrations unlikely 


perception-- to cause damage of 
DOSSIDINILY OF any type 
intrusion 


Recommended upper 
level of the vibra- 
Lion to which ruins 
and ancient monu- 
ments should be 
subjected 


Vibrations 
perceptible 


Virtua |yono. risk 
of “architectural” 
damage to normal 
buildings 


Threshold at which 
LHere: 1S a isk Of 
varchnitecttiral 
damage to normal 
dwel ling-houses 
with plastered 
ceilings and walls 


Level at which 
continuous vibra- 
tions begin to 
annoy people 


Vibrations annoy- 
ing to people in 
buildings (this 
agrees with the 
levels establish- 
ed for people 
standing on 
bridges and sub- 
jected to relat- 
ively short periods 
of vibrations) 


Vibrations at a 
greater level than 
normally expected 
from Craaric, OUL 
would cause “archi- 
tectural" damage 
and possible minor 
structural damage 


Vibrations consi- 
dered unpleasant by 
people subjected to 
continuous vibrat- 

jons and unaccepta- 
ble to some people 
walking on bridges 


(Source: U.S. Department of Transportation, 1975) 
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2.4.4.2 Measurement of Vibration 


Little work has been done in assessing the vibration potential of 
transportation facilities. For this reason and because of the 
complexity of the interaction of factors determining the trans- 
mission of vibration, a qualified engineer should review the 
vibration potential of roads being considered for truck routes 

in sensitive areas where soil conditions dictate. 


2.4.4.3 Guidelines 

EN RE es 

Whiffen, 1971, has developed a list of areas where transportation 
facilities are prone to causing vibrational damage and should be 
avoided or studied carefully before the selection of truck routes: 


. elevated facilities particularly in an urban area; 
< facilities with air-rights struceures: 
. facilities near historical structures; 
facilities built in areas of local, weak soil 
conditions (i.e. Leda clay); 
TacCliities DuTlt OVer UEIIIty pipes, Ores tinier 
subterranean devices; 
me fact tieseoul Vb ow land ft ie 
. facilities constructed in heavily populated areas; 
. facilities built near older or weak structures. 


2.4.5 Social Impacts 
Peas Jel OLWtYOCuerI ON 


The distinction between social and environmental impacts is very 
hazy. The term "social" to the layman, implies people living and 
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interacting with other people, (Christensen, 1976). In the process 
of living, however, people interact with their physical, environ- 
ment. When the air is polluted, not only is air quality degraded 
but there is a social impact upon the people who must breathe the 
polluted air. In fact, almost all the environmental impacts that 
are normally considered during an environmental impact assessment 
are considered because they either directly or indirectly affect 
the well-being of man. 


For the purpose of this report, we have defined social impacts as 
those generated by peoples’ interaction with other people and man- 
made facilities. The overall social impact of redesigning the 
truck route system should be positive provided it improves the 
existing situation. 


PVA owe oateLry 


Twenty thousand questionnaires were distributed to the residents 
of Louisville, Kentucky in an effort to establish people's 
perception of environmental problems caused by transportation 
(Sharpe and Maxman, 1972). That survey showed that the substantial 
majority of people felt that noise, air pollution and child and 
pedestrians safety were the most important traffic-related 
environmental problems. Other studies have also shown that 

safety, especially the safety of pre-school and public school 


enn 
children, is a very important concern of residents. 
fg eee Sek ee chy ee 


A truck route will be perceived as a_threat to safety. A survey 
careless drivers when ranking dangerous vehicles (U.S. Department 
of Transportation, Federal Highway Administration, 1976). The 
same survey established that of all types of danger caused by 
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traffic, danger for children disturbed the residents more than 
any other type. Concern for safety showed a positive correlation 
with the proportion of traffic that were trucks and the volume of 
traffic using the street. Streets with heavy volumes of traffic 
were considered more dangerous than streets with light volumes. 


To mitigate the negative impact of truck routes on personal safety 
areas where a large proportion of the population are children 
should be avoided. These areas include not only single-family 
residential areas but also apartment complexes. In addition, 
truck routes should not intersect roads used by children to walk 
to school. Areas where many senior citizens reside should also 

be avoided. 


Safety barriers such as fences, walls or hedges can be placed 
along sidewalks to prevent children running onto the road (U.S. 
Department of Transportation, Federal Highway Administration, 
1976). Pedestrian bridges or underpasses and signalized 
pedestrian crossings ¢1so increase the safety of pedestrians. 


Zetaoed Fracality Access 


A truck route can have both positive and negative impacts on 
accessibility to facilities, although the net social impact is 
usually positive. Accessibility will not only be improved for 
trucks but also for the ordinary driver. The "North American" 
style of city development is conglomerations of like land uses 

and facilities such as office, industrial, residential and 
commercial areas. Movement, therefore, is usually from one 
discrete area of the city to another. If the truck routes 

improve accessibility of these areas within the city, the ordinary 
citizen will realize savings in time and money as will trucking firms. 
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When a transportation facility which improved accessibility was 
developed in Northern Virginia (U.S. Department of Transportation, 
1974), 43% of apartment dwellers said that improved accessibility 
allowed by the new facility had been a major factor in selecting 
their apartments. Apartment dwellers are usually transient 
dwellers, therefore, accessibility would not be as important a 
consideration in home selection for people seeking permanent 
residences. 


Schools, especially high schools and post-secondary institutions, 
can also benefit from improved accessibility. In fact accessibi- 
lity is a prime consideration for site selection of these 
facilities. Caution must be exercised, however, to ensure that 
the facility is buffered from the adverse impacts of the truck 
route. 


Industrial and commercial establishments will benefit if 
accessibility to their facilities is improved. 


Negative impacts of trucks related to facility access usually occur 
at the neighbourhood level. A limited access route or simply a 
road with heavy volumes of traffic can impede neighbourhood 
movement such as crossing the street or going to the corner 

store. Generally pedestrian traffic is affected more than 
neighbourhood vehicular traffic. 


2.4.5.4 Severance and Disruption 
The social structure of a city usually evolves to a state where 


distinct components can be recognized. The residential components 
are called neighbourhoods. A neighbourhood can be defined as a 


recognizable group of residents who have more social interactions 
within the group than with adjacent groups and who use the community 
facilities found within the geographical area of the neighbourhood 
more than the facilities of other neighbourhoods. 


Neighbourhoods can be bounded in many ways. Some distinct, easily 
recognizable boundaries are major arterial roads (which are 

difficult. to cross), railway trackss land Usercharacternisticsesicy 

as industrial and residential and natural barriers including ravines, 
rivers, lakes, and woodlots. Other neighbourhood boundaries such as 
socioeconomic characteristics including ethnic groups and income 
levels, and social interactions of residents are less distinct. 

These boundaries can be determined by questioning people about 

where their friends live and which community facilities they use 
regularly. Then, through the use of cluster analysis techniques, 


boundaries may be determined. 


Truck routes by virtue of their high traffic volumes and/or 

limited access characteristics act as barriers to social movement. 
If they are situated such that they bisect a neighbourhood, the 
residents may be severed from such community facilities as churches 
or recreational areas and from friends. Of particular danger is 
the severance of children from playgrounds, parks and other areas 
which children frequently use. 


While severance is examined from the perspective of residents, 
disruption describes the impact on the neighbourhood as an entity 
itself. If the neighbourhood is disrupted the behaviour patterns 
and routines of the residents are disrupted. The sense of 
community or pride in the community felt by the residents may be 
degraded, perhaps leading to a deterioration of the physical 
quality of the neighbourhood. 
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These effects can be traumatic for residents of the neighbourhood, 
interfering with their sense of well-being (Klein, et al, 1971). 
Particularly vulnerable are groups who cannot adapt easily to 
changes in their lifestyles such as the elderly and low income 
groups. The magnitude of these effects are difficult to quantify 
and so it is difficult to assess their importance but they do 
contribute to the social well-being of residents and should not 

be treated lightly. 


2.4.5.5 Property Values 


Generally, residential properties adjacent to a truck route will 
have a lower value than comparable properties removed from the 
route. The value of land as commercial properties should increase 
along a truck route due to the improved transportation of not only 
raw materials and finished products but also other factors of 
production such as employees. Retail establishments will also 
benefit as their customers will have easier access to the stores. 


2.4.5.6 Measurement 


The most commonly used tool for social impact assessment is the 
Survey. There are three approaches to conducting surveys: 


. personal interviews 
. telephone interviews 


. mail-back surveys 
The personal interview method yields the highest rate of return 


and completion and ensures that the questions will be answered in 


a consistent and accurate manner. It, however, is the most 
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expensive type to administer. The telephone survey has a lower 
rate of return but still ensures that questions are answered in 

a consistent manner. Persons without telephones, however, are 
excluded from the sampling procedure. This will bias the results. 
Administration costs lie between the personal interview and mail 
survey. Mail surveys have a low rate of return, 20 to 40 percent 
(Christensen, 1976), and depend on the respondents to interpret 
the questions consistently and correctly. In addition, those who 
respond may also differ significantly in terms of income, education, 
attitudes and behaviour from those who do not respond. The 
administration costs are significantly lower, however, the quality 
of the results are oftentimes questionable. 


A second method for assessing social impacts is direct observation. 
It 1s used to collect data on what activities people engage in, how 
many engage in them, where they take place, etc. Direct observat- 
ions produce only quantitative data which cannot answer qualitative 
questions such as how satisfactory activities are or why facilities 
are not used (Christensen, 1976). 


Finally, various social indicators may be used to make inferences 
about social conditions and trends that may exist. Indicators 
include usage rates of various facilities, demographic data such 
as population distributions, property values and income levels. 


2:4,.5./ Guidelines 


When designing a truck route system it is prudent to avoid residen- 
tial areas and especially to avoid bisecting neighbourhoods or 
communities. This will minimize the possibility of causing 
community severance and disruption. 
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Areas of high community value such as parks, recreational facilities, 
historic sites and natural areas should be avoided. 


Truck routes are designed to improve access to areas requiring 
truck services. They should also attempt to improve accessibility 
to important community facilities for the residents of the city. 


Techniques to ameliorate certain individual impacts of truck routes 
are presented elsewhere in this section. 


2.4.6 Water Pollution 


Aquatic ecosystems are in the greatest danger during the construct- 
ion of new ground transportation facilities but may also require 
consideration when redesignating existing roads as truck routes. 
Care must be taken where a proposed route runs by an existing 
water body, as pollution from runoff is possible. A truck route, 
Since it is usually an arterial road, will be salted and sanded 
frequently during the winter. This salt and sand could disrupt 
aquatic ecosystems if allowed to run directly into a surface water 
body during spring thaws. Additionally, fallout of the heavier 
vehicle emissions, such as unburned fuel, can enter a water body 
located by a truck route with significant detrimental consequences. 
Pollutants can also build up on the road's surface and surrounding 
soil and vegetation and be washed into the water during rainstorms. 


2.4.7 Vegetation 


Increased traffic on roadways can have detrimental effects on 
adjacent vegetation. There are several significant factors in 


this damage. 


Spray containing road salt churned up by passing traffic can kill 
trees and other vegetation. This spray settles on the leaves and 
buds of adjacent plants, causing dessication of the living cells 

and resultant browning and death. If the spray is extensive and 
frequent, death of the plant may result (Hares, et al, 1976). Trees 
are the most conspicuous vegetation affected by salt spray. Shrubs 
and grasses, though less noticeable, are just as susceptible to salt 


damage. 


Various air pollutants damage vegetation, particularly trees 
(Davis, 1973). Sulfur dioxide and ozone are the principal 
damaging chemicals, although flourides, dust and metals are 
capable of injury to woody plants. 


Other types of damage can occur from artificial lighting (which 
overstimulates the trees), from soil compaction and from physical 
damage due to construction. 


The selection of truck routes, therefore, should consider the 
effects of increased traffic on vegetation adjacent to the roadway. 
The best strategy would be to route the trucks on streets with no 
nearby (within 100 feet of the pavement) trees and other susceptible 
vegetation. In situations where trees are unavoidable, they can be 
rated for their resistance to damage. This resistance depends upon 
the size, condition and vigour of the individual trees and on the 
species involved. Davis and Gerhold, 1976, Andresen, 1976, and 
Dirr, 1976, provide guides for rating the susceptibility of tree 
species to air pollutants, artificial lights and salt spray. 
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2.5 COMPREHENSIVE ENVIRONMENTAL LITERATURE 


The impacts of a truck route system on nature and society are 
extremely varied and traverse many fields and disciplines of study. 
The work of engineers, physicists, biologists, ecologists and 
sociologists must be consulted to gain an adequate understanding 
of the implications of a truck route for air quality management, 
noise and vibration climates, public safety and health, and the 
protection of the natural environment. While no publication 

takes such a broad systems approach in examining truck routes 
specifically, there are several which deal with highways, in 
general, from this viewpoint. 


The Organization for Economic Co-operation and Development, an 
international consortium dedicated to raising the standard of 
living and achieving a high rate of economic growth of member 
countries, has published a brief overview of the impact of road 
transportation on the environment. 


Entitled "Effects of Traffic and Roads on the Environment in 
Urban Areas", the report identifies transportation factors which 
influence the environment with respect to their origin, either 
traffic or the highway. Traffic factors include excessive noise, 
air pollution and vibration. The highway factors deal with 
community values including visual intrusion, severance, land 
consuption and changes in land access. Each factor is briefly 
but well described. Measurement and prediction of impacts and 
general approaches of amelioration are examined. The report 
concludes with a summary called "Guidelines for Planners and 
Engineers" which gives the practices that the Organization 


recommends for the planning of traffic routes. 
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The United States Environmental Protection Agency and the U.S. 
Department of Transportation have been very active in studying 
individual components of highway impact and integrating the various 
facets of this problem. One extremely useful and comprehensive 
report is a six volume series "Environmental Assessment Notebook 
Series" sponsored by the U.S. Department of Transportation. The 
Notebook series is designed as a technical resource manual designed 
for use in transportation planning and environmental impact 
assessment studies. The primary focus is on the identification, 
analysis and mitigation of the effects of highway improvement. 

The first volume, "Alternatives", studies the transportation 
planning process emphasizing the continuing development and 
examination of alternatives. The following three volumes examine 
13 specific impact areas which are grouped into social impacts, 
economic impacts and physical impacts. Notebook 5 gives guidelines 
for preparing an environmental assessment and the final volume 
expands on the bibliographies of the preceeding volumes. 


One of the important approaches taken by this series is that it 
views each problem from both a regional and local accounting stance. 
This includes identifying techniques and models which should be 
used at a regional level and others to be used on a local scale. 


"Methods of Evaluation of the Effects of Transportation Systems on 
Community Values" by G.L. Klein, et al., 1971, emphasizes community 
and social effects of highway development but also includes an 
excellent review of air pollution and noise impacts. Aesthetics 
and open space effects are also considered. The report follows 

the usual format of this type of report; describing the impact, 
techniques for measuring or evaluating the impact, and recommenda- 


tions on mitigating measures. 


In addition to these comprehensive studies covering all of the 
major impacts of roads there are several studies which deal with 
individual impacts. The "Alberta Surface Transportation Noise 

and Attenuation Study; A State-of-the-Art Literature Review" by 

De Leuw Cather in association with Lombard North Group, University 
of Calgary and Bolt,Beranek and Newman conducted for Alberta 
Transportation is an excellent review of noise and transportation, 
especially with regard to the Canadian situation. The review 
deals with all aspects of the noise pollution including; description, 
public reaction survey, design noise levels, noise abatements and 
predictive models. This volume serves as the technical background 
for the study. Another volume "Interim Guidelines and Instruction 
Manual for the Assessment and Control of Surface Transportation 
Noise", also by De Leuw Cather et al, is a simplified, step-by- 
step, manual allowing technicians to predict, assess and attenuate 
transportation noise. 


"Liveable Urban Streets: Managing Auto Traffic in Neighbourhoods" 
by the U.S. Department of Transportation addresses the social impact 
of traffic at the local street level. The report examines the 
problems of coping with traffic in the United States as well as 
approaches taken in Britain, Europe, Australia and Asia. It makes 
recommendations on generally improving the street environment from 


a sociological viewpoint. 


An article by Sharpe and Maxman, 1972, suggests an approach to 
identify the “environmental capacity" of roadways. This capacity 
integrated three environmental elements, as perceived by residents, 
into an estimate of the volume of traffic a road could accommodate 


without undue annoyance. 


Interviews were conducted to ascertain correlations between 
people's annoyance concerning noise, air pollution and pedestrian 
safety and traffic characteristics. A capacity was then assigned 
to various road segments based on road and adjacent land use 


characteristics. 


An issue raised in the comprehensive literature is that a mechanism 
js needed to integrate environmental and other factors into a single 
decision variable. To date, no satisfactory method has been 
developed. The best decisions are still based on the advice of 
thorough, competent professionals who, through experience, can 
integrate and weigh data concerning the effects of varied impacts. 


570 SURVEY OF EXISTING PRACTICE 


geie “SURVEY PROCEDURE 


A comprehensive questionnaire was developed and sent to 68 cities 
or Regional Municipalities in Canada and the United States. Al] 
cities had a population in excess of 50,000. Included were 33 
cities in Canada, nine Canadian Regional Municipalities and 26 
cities from northern regions of the United States. 


The questionnaire was divided into two parts: for cities with 
Truck Routes; and for cities without Truck Routes. The first part 
contained twenty questions under the headings of Establishment, 
Regulation, Enforcement and Signing. The latter part, for those 
cities without Truck Routes, examined the reasons for there 

being no such designated routes. A copy of the questionnaire is 
included in Appendix C. 


6: 2a SURVEY RESPONSE 


The questionnaires were mailed on July 18, 1977 and by the end of 
November a total of 45 completed questionnaires had been returned. 
This is a 66.2% return rate. A breakdown of these responses is 


indicated below. 


TAD EO. ck 
SURVEY RESPONSE 


Truck Routes Canada USaks 
Yes ai 6 
No 10 9 
Partial mie goth 
TOTAL 29 16 
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The response rates by country were Canada 69% and the United 

States 62%. For a technical questionnaire addressed to a specific 
person, usually the City Engineer, this is not a very good 

return rate. Despite indication that a copy of the final report 
would be provided to those who so requested, thirteen Canadian cities 
neglected to reply within five months despite follow-up letters 

sent out in September. 


$3.3 CRITERIA-FOR VEHICLES “CLASSED (AS TRUCKS 


Amongst the cities that responded to the questionnaire, there is 
a wide discrepancy in the weight of vehicle classed as a truck, 
and therefore restricted by the Truck Route By-law. 


Table 3.3.1 indicates the results of the twenty-three responses to 
the question pertaining to the weight criterion for trucks. 


TABLE «323.2 


WEIGHT CRITERIA FOR RESTRICTION OF VEHICLES 


Gav Wal osan No. of Cities 

6,000 4 
Fee 1 
8,000 2 
9,000 1 
10,000 i 
20,000 1 
24,000 i 
28,000 oe 
O58 
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The response by size of city or Regional Municipality is indicated 
in the following table. 


TABLE 3.3.2 


RESPONSE RESULTS BY POPULATION SIZE 


TRUCK ROUTES 
Cites bee TOTAL 


50,000 - Dartmouth Chicoutimi 
100,000 Sherbrooke Brantford 
Sarnia Peterborough 
Sault Ste. Guelph 
Marie R.M. Haldimand- 
North Bay Norfolk 
Kamloops 
Kelowna 


Billings 


100,000 
150,000 


Thunder Bay 


Saskatoon 
Madison 


et ee eee eee 


Lansing 


150,000 - Windsor Worcester 
200,000 Sudbury 

Regina 

Syracuse 


ee See a ee ae ee 
Dayton R.M. Durham 

cae ee ae ee 

2 Sl eae SE 

SS irae l a ze 
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200,000 baat 
250,000 


250,000 - 
300,000 


TABLE 32302 Conta) 


RESPONSE “RESULTS BY POPULATION SIZE 


TRUCK ROUTES 
Cli ssbee acest On a ae 


300,000 - R.M. Hamilton 
350,000 Wentworth 
R.M. Peel R.M. a 
Portland 
Newark 


Vancouver 

Buffalo 

a Ie Slt 
Edmonton 


550,000 - 

600,000 

600,000 - 

650,000 

ae 


350,000) = 
400,000 


400,000 - 
450,000 


900,000 - 
950,000 


TABLE 3.32 (Cont'd) 


RESPONSE RESULTS BY POPULATION SIZE 


Oh Lee 


850,000 - 
900,000 


900,000 - 
1,200,000 


12007, 0002 - 
1,250,000 


15200000) = 
2,100,000 


2,100,000 - 
27,150,000 
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Ten thousand pounds gross vehicle weight is the most widely used 
criterion. However the cities of Regina, Kamloops and Sault Ste. 
Marie have adopted 20,000, 24,000 and 28,000 pounds respectively. 
The city of Thunder Bay has two types of Truck Routes: on Schedule 
'A' routes, vehicles of greater than 20,000 ]bs. unloaded and 
40,000 Ibs. loaded are prohibited while on Schedule 'B' routes 
vehicles in excess of 10,000 lbs. G.V.W. are prohibited. In 
addition, it is understood that the City of Medicine Hat uses a 
40,000 1b. limit. Medicine Hat was not included in the questionnaire 
Survey as it does not have in excess of 50,000 inhabitants. The 
specification of 28,000 lbs. by Sault Ste. Marie is apparently 
selected because that weight accommodates many Department of Works 
trucks and provides a convenient means of identification for 
enforcement because 30,000 Ibs. G.V.W. is the permitted limit 

for four wheel, two axle trucks in Ontario. 


Furthermore, Sault Ste. Marie, in their questionnaire response, 
indicated that they had selected the 28,000 1b. G.V.W. limit as 
it covered "all transports, tandems and vehicles carrying loads 
that may be damaging to the pavement structure". They also did 
not wish to place restrictions on delivery vehicles. The City of 
Kamloops also made specific mention of delivery trucks. They 
stated that a lower limit (than 24,000 lbs. G.V.W.) was deemed 
not to be desirable since local delivery trucks would be too 
severely restricted. 


It should be noted that six of the twelve cities or municipalities 
that use the 10,000 1b. G.V.W. weight limit are located in Ontario. 
This may be a result of the model by-law prepared by the Ministry 
of Transportation and Communications (Ontario) which suggests this 
value. 
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Section 1640(a)10 of the Vehicle and Traffic Law of the State of 
New York permits the establishment of a truck route system with 
the only criterion being that it pertains to all trucks with a 
total gross weight in excess of 10,000 lbs. Presumably individual 
cities may include trucks of a lower weight as well if they so 
choose. Rochester, for example, utilizes a 6,000 1b. limit. 


Most municipalities, especially in Canada, utilize a specific 
gross vehicle weight above which trucks are required by by-law 

to use truck routes. The G.V.W. criterion is, however, sometimes 
Supplemented by a length specification. Presumably most structural 
damage and environmental pollution is caused by ‘heavy trucks’ 

(as defined by the specific municipality) but there may be instances 
where particularly long vehicles should also be restricted to 
specific routes because of the physical (geometric) capacities of 
alternate routes. The addition of the length criterion by some 
cities is therefore included on the basis of roadway capability 
rather than neighbourhood intrusion or structural considerations. 
Four Canadian municipalities indicated that they also use a length 
criterion to supplement the weight criterion in defining trucks 

to be restricted to truck routes. These lengths range from 25 

feet (Kelowna) to 50 feet (City of Vancouver). Edmonton and 

Regina use a 35 foot limit. In addition, for the purpose of 
parking heavy vehicles on streets, the Regional Municipality 

of Hamilton-Wentworth classes any vehicle in excess of 21 feet 


as a 'heavy truck vehicle’. 
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3.4 TRUCK ROUTE ESTABLISHMENT - CRITERIA AND METHODOLOGY 


The section of the questionnaire dealing with truck route selection 


criteria considered the following: 


- roadway classification considerations; 

~- geometric design considerations; 

- structural considerations ‘roads and bridges); 

- capacity considerations; 

provincial highway route considerations; 

- truck vehicle mileage considerations (directness of route); 


- time-of-day considerations; 


Co aa oF Ff WD MN Fr 
' 


- environmental considerations; 
(a) noise 
(b) vibrations 
(c) fumes 
(d) visual intrusion 
9 - land use considerations (to what extent did land uses 
influence the selection of adjacent roadways as truck 
routes); 
central business district 
industrial areas 
strip commercial 


residential medium density 


) 

) 

) 

) residential low density 
) 

) residential high density 
) 


institutional 


Table 3.4.1 indicates the number of respondents who indicated they 
took that particular criterion into account when selecting truck 
routes. 
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TABLE 35404 
CRITERIA FOR SELECTION OF ROUTES 


No. of Importance 


Criteria No. and Description Respondents Ranking 


1 - Roadway classification 21 2 
considerations 


2 - Geometric design 16 8 
considerations 

3 - Structural Considerations iy, 7 
(roads and bridges) 

4 - Capacity considerations 1] 15 

5 - Provincial highway route 13 12 
considerations 

6 - Truck vehicle mileage consid- | 12 14 
erations (directness of route) 

7 - Time-of-day considerations 8 18 

8 - (a) Noise 14 7 11 
(b) Vibrations 13 mae 12 
(c) Fumes 9 16 
(d) Visual intrusion 9 16 

Oe ayeCentral bustnessudistrict 4°20 3 
(b) Industrial areas 22 il 
(c) Strip commercial es a) 9 
(d) Residential low density 18 5 Land Use 6 
(e) Residential medium density | 20 3 
(f) Residential high density 20 3 
(g) Institutional 18S) 9 


In order of 'importance', as judged by the number of respondents, 
the major criteria used are as follows: 


1. Location of industrial areas - This is obviously of prime 


importance because of the requirement for heavy vehicles to 


access nearly all industrial areas. 
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ine) 


Roadway Classification - Many of the other criteria have 
already been used in establishing the municipalities roadway 
classification and therefore using the roadway classification 
as a major input when determining truck routes is clearly 


warranted. 


3. Land Uses - Central Business District, Medium and High Density 
Residential - The location of the land uses was taken into 
consideration in twenty out of the twenty-six cases. 


The location of residential low density areas was considered less 
often than the other residential areas and strip commercial areas 
and the location of institutional land uses considered still less 
frequently. This is undoubtedly due to the fact that both strip 
commercial areas and, to a lesser extent, hospitals and schools, 
are often located on arterial routes and consequently the 
consideration of route classification overrides the adjacent 


land uses aS a prime criterion when selecting truck routes. 


Geometric design and structural considerations were utilized as 
criteria in 16 and 17 instances respectively. These criteria are 
however implicit in the roadway classification criterion. 


The environmental considerations with respect to noise and 
vibrations were considered to be of greater significance than 
fumes and visual intrusion. 


Seo TRUCK ROUTE PURPOSE 


Of the twenty-six respondents that indicated they had truck route 
systems only Dartmouth (Nova Scotia) and Rochester (New York) had 
systems that were designed simply for through truck traffic rather 
than a local distribution system or a combination of both. 
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The year in which each truck route system was established is as 


follows: 
TABLE 3.5.1] 


YEAR TRUCK ROUTES ESTABLISHED 


Date No. City(ies) 
During 1920's 1 Syracuse 
150 1 Buffalo 
1954 1 Madison 
1955 1 Vancouver 
1957 1 Calgary 
During 1960's i Billings 
1960 l R.M. Sudbury 
1962 th Windsor 
1963 th London 
1964 1 Saskatoon 
1966 i R.M. Hamilton-Wentworth 
1971 1 North Bay 
1972 3 Dartmouth, Sarnia, 
Rochester 
1973 1 Halifax 
1974 2 Thunder Bay (partial), Dayton 
1976 2 Regina, Kelowna 
1977 1 Edmonton 


Sherbrooke, Sault Ste. Marie and Kamloops did not provide an 
answer to this question. 


Sa0) OBJECTIVES OF TRUCK ROUTE SYSTEM 


When asked what the objectives were for establishing a truck route 
system, 12 respondents cited noise complaints, 12 mentioned 
requirement for trucks to travel on roads built to withstand heavy 
loads, 12 mentioned the value of identifying the routes that the 
city wished trucks to take, and 9 mentioned the values to be gained 
from reducing congestion in specific areas by keeping trucks on 
routes capable of handling them. However, the most important 
objective (20 responses) was to reduce the environmental and 
structural damage that truck traffic was causing in residential 
neighbourhoods. 


Saag peg 
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3.7 RESEARCH, DEVELOPMENT AND REVIEW OF THE SYSTEM 


Ten cities indicated that they had conducted counts and/or surveys 
prior to the establishment of the truck route system while 14 cities 
indicated they did not conduct surveys. 


With regard to outside involvement in the development of the truck 
route system, 19 cities indicated they did have citizen involvement 
and 4 had no citizen involvement. The extent of citizen partici- 
pation varied considerably from extensive meetings with truckers, 
local trucking authority, police, ratepayers, city solicitors and 
so forth to, on the other extreme, some representation by local 
residents in a few instances. In most cases where there was 

public participation it included the two groups most likely to be 
affected; the trucking industry and residents of the neighbourhoods 
most affected. 


Of the 26 cities with either an established or partial truck route 
system, 9 have made a comprehensive review. The average period of 
time between the original plan and the comprehensive review was 
8.3 years. 


A total of 16 cities replied that they had reviewed their truck 
route system in isolated locations. Eleven of these cities had 
not conducted a comprehensive review of the system since it was 
initially established but five cities who conducted reviews in 
isolated locations had also undertaken a comprehensive review. 
Only 4 cities who had undertaken a comprehensive review did not 
also undertake further reviews of specific locations. 


3.8 REGULATIONS AND ENFORCEMENT 
3.8.1 Time of Day Restrictions 


A total of 14 cities indicated restrictions for certain periods 
Of, Lime for trucks. on specific parts of their truck routes. .A 
summary of these restrictions follows: 


- Halifax has some streets upon which truck traffic is not 
permitted between 9 p.m. and 7 a.m. 

- Sherbrooke: some streets, no trucks 11 p.m. to 7 a.m. 

- Windsor: "night time" restrictions on some streets 

moarniae es tworstreets, no trucks 8 p.m. to 8. a.m; 

- London: some night time restrictions 

- Sault Ste. Marie: Class B truck routes are restricted 
from 8 p.m. to 7 a.m. Monday to Saturday 

- Thunder Bay: has some restrictions from 7 p.m. to 7 a.m. 

- Saskatoon: farm equipment or a vehicle carrying or pulling 
farm equipment is not allowed on the routes between 7 a.m. 
and 9 a.m. and between 4 p.m. and 6 p.m. without a permit 

- Calgary: on some routes trucks are not permitted between 
7 p.m. and 7 a.m. 

- Edmonton: some routes prohibit trucks from 11 p.m. to 7 a.m. 
and on some other routes trucks are prohibited from 8 p.m. 
to 7 a.m. Monday to Saturday 

- Regional Municipality of Hamilton-Wentworth: some routes 
have restrictions from 7 p.m. tO, 7 -a.Mn 

- Vancouver: trucks in excess of 50' in length are allowed 
downtown from 6 p.m. to 7 a.m. and vehicles exceeding 30 
ft. (single) and 40 ft. (articulated) are not permitted in 
the C.B.D. from 7-9 a.m. and 4-6 p.m. 

Kelowna: some restrictions from 11 p.m. to 7 a.m. 


gs 


. Buffalo: automobile transport conveyors are limited 
to certain times on certain streets. 


It is evident that the imposition of time of day restrictions on 
truck travel on certain routes is a more common practice in Canada 
than in those cities in the United States that were selected as 
recipients of the questionnaire. Twelve out of seventeen Canadian 
cities that have truck routes indicated they have specific restric- 
tions and, in addition, the City of Saskatoon has a peak hour 
restriction applicable to specific vehicle types. In comparison 
only one U.S. city indicated any type of time of day restrictions 
and even that restriction was not applicable to all heavy vehicles. 


The period of time for which the restriction applies to the truck 
routes varies somewhat. Two of the respondents indicate their 
restriction becomes effective at 7 p.m., a further three become 
effective at 8 p.m., one at 9 p.m., and three others start at 

11 p.m. With the exception of one (Sarnia) all the restrictions 
end at 7 a.m. 


B.00c Half Load Restrictions 


Four cities in Ontario (Sarnia, London, Thunder Bay and Sudbury) 
indicated they had half load restrictions applying to certain 
truck routes at certain times. In addition, the City of Kamloops 
said that they impose half load restrictions, "depending on 
conditions". Presumably this means that the city can impose this 
restriction if warranted. 


The Highway Traffic Act (R.S.0. 1970) 5.66,(7) says "The Council 
of a city or separated town may, by by-law declare the provisions 
of subsections 4.5 and 6 to be in force in respect to highways 


within the city or separated town". The three paragraphs referred 
to provide the regulations for half load restrictions in affect 
during the months of March and April. 


In the questionnaire returns both Thunder Bay and Sudbury indicated 
that their half load regulations were as per the Highway Traffic 
Act and it is presumed that all four Ontario cities have prepared 
their by-laws in accordance with 5.66(7) of the Highway Traffic 
Act. 


3.8.3 Other Regulations 


Other regulations that were mentioned in the questionnaire returns 
were as follows: 


- Sarnia has a ‘Hazardous Loads By-law' which controls the 
movement of trucks loaded with hazardous commodities as 
defined and authorized under the Ontario Municipal Act. 


- Hamilton-Wentworth has a restriction on trucks turning 


left at intersections during peak hours. 
Pe EEE SO HALES OPTION ILE 


- Saskatoon has restrictions on weight, size and wheel types 
for heavy vehicles using specific bridges over the South 


Saskatchewan River. 


- Calgary has a regulation applying to one section of one route 


whereby no tandem axled vehicle is permitted. 


- Billings, Montana, has specific routes designated over 
which sugar beet pulp may be hauled from the factory 
of the Great Western Sugar Company. 


3.8.4 Enforcement 


The enforcement of the truck route by-law of Canadian cities can 
theoretically be in the hands of a local by-law enforcement officer, 
local police force, a Provincial police force or the R.C.M.P. or 

any combination. In the United States, there being no federal 

force there are only the first three options, or their equivalents. 


Of the Canadian respondents to the questionnaire four cities used a 
by-law enforcement officer to enforce the truck route by-laws. 
These cities were Windsor, Sarnia, London and Kelowna. Fifteen 
Canadian cities use a local police force. These cities are 
Dartmouth, Halifax, Sherbrooke, Sarnia, London, Sault Ste. Marie, 
North Bay, Thunder Bay, Hamilton-Wentworth, Sudbury, Regina, 
Saskatoon, Calgary, Edmonton and Vancouver. No Canadian cities 
utilized a Provincial force to enforce the truck route regulations 
and two cities, Kelowna and Kamloops used the R.C.M.P. In the 
United States all the respondents indicated their truck route 
by-law was enforced by local police forces and Syracuse also 

uses the State police force. 


Enforcement for six of the twenty-four respondents was stated as 
being selective. For eleven other cities enforcement of the truck 
route by-law is only on the basis of complaints. Because two cities 
indicate that enforcement is both selective and on the basis of 
complaints this leaves a total of nine cities who enforce the 

truck route by-law neither by selective enforcement nor solely on 
the basis of complaints. 


The cities indicated that the degree of enforcement was as 


follows: 
- comprehensive..... 14% 
- equal to other moving traffic regulations..... 45% 
=e MLNTMAV ss «2 36% 
- non-existent..... 5% 
3.9 SIGNING 


In the questionnaire, the cities and Regional Municipalities were 
asked to indicate the signs they used to mark their truck routes. 
The signs in the questionnaire were those as recommended in the 
Third Edition (January 1976) Uniform Traffic Control Devices for 
Canada. Obviously the response from cities in the United States 
is not entirely comparable to those from Canadian cities. For 
this reason, Table 3.9.1 (Sign Utilization) includes only Canadian 
Cities: 


This table indicates the municipalities and the signing policy 
(predominantly prohibitive or permissive) used with regard to 

their truck routes. The ratio of permissive to prohibitive policies 
iS approximately 2:1 in Canada. 


Four of the cities with prohibitive systems do not utilize the 
RB-61 (permissive truck route sign) but Sherbrooke and London 
indicate they use this sign as well as the prohibitive RB-62 sign. 
Sherbrooke uses a mix of prohibitive/permissive signs although 
the prohibitive signs predominate. This type of signing was 
adopted "for convenience". London indicates they use the 
prohibitive system because it is."most effective in terms of time 


restriction" and because of legal opinion. Although they say they 
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TABLE 3.9.4 


TRUCK ROUTE SIGN UTILIZATION (CANADA) 


Predominantly 
Prohibitive 
or 
Permissive 


Dartmouth 
Halifax 


Sherbrooke 


Permissive 


Permissive 


Prohibitive 


Windsor Prohibitive 


Sarnia 


Permissive 


London 
Sault Ste. 
North Bay 
Thunder Bay 


R.M. Hamilton- 
Wentworth 


R.M. Sudbury 
Metro Toronto 


Prohibitive 


Marie Permissive 


Prohibitive 


Prohibitive 


Permissive 


Permissive 


Pronibitive 


Regina Permissive 


Saskatoon Permissive 


Calgary Permissive 


Edmonton Permissive 


Vancouver Permissive 


Permissive 


Permissive 


Prohibitive 6 - 32% 


=efe[e (7 pols 
z 


Halifax: has tab sign applicable to daylight routes 7 am - 9 pm 


Permissive 13 - 68% 


1 


9 and has a regulatory sign for ‘Truck Route Ends Ahead’. 
Sarnia: Due to the city's hazardous loads by-law Sarnia utilizes 
the truck prohibition sign with a ‘Hazard Carriers 
3 Prohibited’ tab. 


R.M. Sudbury: Still uses a locally developed truck route sign but 
this is being replaced by the RB-61. 
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use the permissive sign they give no indication under what 
circumstances it is utilized. 


The reasons given by the other cities that use the prohibitive 
system are as follows: 


. Windsor - because permissive signs are not enforceable. 


. Thunder Bay - to comply with Ministry of Transportation 
and Communications regulations. 


. Metro Toronto - the Department of Roads and Traffic 
maintains a by-law schedule of routes where trucks are 
prohibited although they do not consider themselves to 
have an established truck route system at the present 
time. 


. North Bay did not provide an answer to this question. 


Sixty-eight percent of the questionnaire respondents use the 
predominantly permissive truck route signing policy. It is 
interesting to note that all of the Canadian cities outside 
Ontario, with the exception of Sherbrooke said they use the 
permissive system. The reasons given for using this system are 


as follows: 


. Dartmouth - "our system is designed for through truck 
traffic and it was evident that we could use fewer signs 


and achieve a clearer message." 


. Halifax - require fewer signs, and appears to be less 


confusing to truckers. 


. Sarnia - require fewer signs. 


. Sault Ste. Marie - are changing over from the prohibitive 


system to the permissive system because the prohibitive 


system was difficult to enforce. 


. R.M. Hamilton-Wentworth - "it is better to provide a 
(RT Re SBT NS I TR a OSES TC ef SEL LSE EE TST ETI IE ITE LOE ID 
continuous signed route for through trucks than a series 
eid 
of prohibitions". Also it is less expensive. 
RNR re 


. R.M. Sudbury - less expensive because requires fewer 
signs. 

. Regina - question not answered. 

» Saskatoon - "Standard signing practice (MUTCD)". 


- Calgary - fewer signs required; demands for prohibitive 
Signing would snowball especially in residential areas; 
prefer the principle of telling truckers what they can 
do rather than what they cannot do. 


{ 
. Edmonton - "our by-law requires that a truck route be 
marked as one". 


- Vancouver - "less costly and positive”. 


- Kamloops - it was felt that the permissive approach 
represented a more positive approach to truck route 
planning. Also truck routes are easier to identify 
using the permissive system in that only the designated 
route requires signing. 


. Kelowna - fewer signs required. 


It is apparent from the above remarks that the primary reasons for 


adoption of the permissive signing system is the far lower cost 


incurred as opposed to signing all those routes that are not truck 


routes and tnat it also provides positive information to the truck 


driver. The only major disadvantage of the permissive system is 


that it is not aS enforceable as the prohibitive system. 
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Sault Ste. 


Marie however indicated they were changing to the permissive 
system because of difficulties in enforcing the prohibitive system. 


The utilization of the Supplementary Sign RB-61S and the Tab Signs 
RB-61T and RB-62T does not appear to follow any particular trend. 
Seventy-four percent of the respondents use the supplementary 
arrows sign, including the two cities (Sherbrooke and London) that 
have primarily prohibitive system although using some permissive 
Signing. 


The RB-61T (Truck Route) tab sign is used by forty-seven percent of the 
respondents, including one city that has a predominantly prohibitive 
system. 


The RB-62T tab sign that restricts heavy truck traffic is less 
widely used than its permissive counterpart. Of the seven cities 
that use this sign three have prohibitory systems and four have 


permissive systems. 


The Weight Limit Control Sign (RB-63) is used by fifty-three 
percent of respondents. 


It is apparent from the sign utilization table that there is a 
continuum from the prohibitive to the permissive signing systems 
with the majority of municipalities being close to the centre: 
closest to the prohibitive end of the scale are Thunder Bay, 
North Bay and Windsor as they do not use any type of permissive 
signing. At the other extreme are Halifax, Hamilton-Wentworth 
and Vancouver as they use none of the prohibitive type signs. 
All the other municipalities use a combination of prohibitive 


and permissive signs, in various combinations. 


In 1974, the Council of Uniform Traffic Control Devices for 
Canada released a report of a survey undertaken regarding 
compliance with the provision of the Canadian Manual of Uniform 
Traffic Control Devices for Canada. The survey was sent to 117 
Canadian cities with a population in excess of 20,000. A total 
of 80 cities returned completed forms, along with nine provinces 
and five Federal Government Departments. This survey indicates 
that the compliance rates for the RB-61 (formerly R-52) and the 
RB-62 (formerly R-53) signs were as follows: 


Use Do Not Use Qther 
RB-61 Dena 38.2% 9.5% 
RB-62 66.6% 27.0% 6.2% 


The sign utilization questions in the 1977 questionnaire, 
completed aS part of this study, were answered as follows by 


the respondents from the United States: 


TABLE 3.9.2 


TRUCK ROUTE SIGN UTILIZATION (UNITED STATES) 


Sign (or equivalent) 


city 61 62 61S 61T 62T 63 Other 
Billings (Montana) x x 
BunTalOuuNs Ya) x x 
Rochester (N.Y.) x % 
Syracuse (N.Y.) x x K x 
Dayton (Ohio) x 
Madison (Wisconsin) X x X 


Billings, Montana uses a "Truck Route" sign, similar to the RB-61T 
Sign, complemented by a directional arrow (as RB-61S). 


Buffalo, N.Y. uses a "Truck Route" sign (known as R76), a "No Trucks 
Over 5 Tons" sign (R70 or R70A) and a "No Commercial Vehicles" 

sign (R73). These signs are all from the New York Manual of 

Uniform Traffic Control Devices. 


Rochester, N.Y. uses a sign equivalent to the RB-62, probably the R72 
from the New York Manual of Uniform Traffic Control Devices, and 
a weight restriction sign similar to RB-63 (probably R70). 


Syracuse, also in New York State, ‘uses an equivalent to RB-62, a 
"Truck Route" sign and a weight limit sign (probably R76 and R70 
respectively), and two additional signs; a "Local Truck Route" 
Sign and a "Thru Truck Route" sign. 


Dayton, Ohio uses a single sign, the "Truck Route" sign to indicate 
permitted routes and trucks over 10,000 lbs. G.V.W. must follow 
State Routes, city streets signed as a connection to a State 

Route or city streets signed "Truck Route". 


Madison, Wisconsin utilizes a sign similar to RB-62 where many trucks 
attempt to use a street for a truck route. They designate truck 
routes with a “Truck Route’ sign (18" x 24") similar to RB-617 and 


use supplemental arrows (as in RB-61S) where required. 


Of the United States respondents to the questionnaire Rochester is 
the only city that utilizes a prohibitive signing policy for its 
truck routes. It can be seen from the previous table that 
Rochester, N.Y, is the only city not using a "Truck Route" sign and 
using a prohibition sign. 


Of the thirteen Canadian cities that utilize predominantly 
permissive signing methods, all indicated that they also use 
prohibitive signs for reinforcement with the exception of Sault 
Ste. Marie, Regional Municipality of Hamilton-Wentworth and 
Vancouver. Sault Ste. Marie did use prohibitive signs but when 
the transition process to the permissive system is completed no 
prohibitive signs will be used. 


Ten of the Canadian cities with permissive systems use permissive 
signs when the truck route is straight through an intersection, 

in effect indicating that trucks are not permitted to turn. Sarnia 
and Kelowna do not use permissive signs in the above situation. 


The following table indicates the rating given by the twenty-four 
questionnaire respondents (both Canada and U.S.) to the question 
of efficiency of signing their truck routes: 


TABLE 33 50°53 
RATING OF EFFICIENCY 


Rating NOM tb 
Excellent 1 4 
Satisfactory 19 79 
Requires Improvement 4 17 
Ineffective 0 0 


3.10 ADDITIONAL COMMENTS 


A number of municipalities took the opportunity to make comments 
Or to suggest improvements that they thought necessary or that 
they were implementing. Because these suggestions may be of value 
to other municipalities they are listed hereunder: 


Halifax: 


Sarnia: 


London: 


RiMeecof Sudbury: 


(1) "A municipality should have a continual 
educational program to promote the truck 
route regulations, or at least once a year, 


promotion should be initiated." 


(2) "The City of Halifax is in the process of 
installing large advisory signs on the major 
approach roads to the City advising truckers 
Of truck routes, etc.” 


Considers their route a particularly difficult 
one to Sign. especially thes pum. to @ a.m. 


restriction and there is no obvious solution now. 


The City is considering more specific directions 


on designated routes by putting up more signs. 


Presently undertaking a complete change from the 
old type sign to the new permissive (RB-61), 
Ontario Manual of Uniform Traffic Control 
Devices. This will be complete by early 1978. 
All present prohibitive signs conform to the 


Manual. 
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3.11 MUNICIPALITIES WITHOUT TRUCK ROUTES 


The following is a list of those municipalities that responded to 
the questionnaire but indicated they do not have established truck 


route systems at this time. 


Canada Population 
Montreal 1250 080 
Chicoutimi 60,000 
Brantford 67,000 
Peterborough 60,000 
Guelph 70,000 
R.M. of Durham 244 ,000 
R.M. of Haldimand-Norfolk 87,000 
R.M. of York 202 ,000 
R.M. of Niagara 365 5000 
R.M. of Peel 377,000 (being adopted) 


Thunder Bay 


United States 


Portland, Oregon 
Worcester, Mass. 
Lansing, Mich. 
Newark, N.d. 

Albany, N.Y. 

Akron, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Pittsburgh, Penn. 
Milwaukee, Wisconsin 


nie. 000 
118,000 (being adopted) 


390,000 
2,000 
135,000 
388,000 
115,000 
275,000 
751,000 
900,000 
510,000 (being adopted) 
655,000 


Due to the brevity of the questionnaire pertaining to those 
municipalities without established truck route systems it is 
possible to deal with each municipality singly and then provide 
Summary details. 


. Chicoutimi - indicated no truck route but did not return the 


questionnaire. 


Brantford - has considered the adoption of a truck route system 
but decided there were insufficient reasons for implementing it 
as most truck traffic utilizes the arterial streets when 
travelling within the city. No present plans for a truck 
route. No counts or surveys have been conducted. The majority 
of complaints regarding truck traffic are the result of tempo- 
rary detour routes. 


- Peterborough - has considered adoption of a truck route system 
but it was not implemented because of opposition from residents 
on the streets to be designated. No present plans for a truck 
route. No counts or surveys have been conducted. Do have 
complaints from residential areas regarding truck traffic. 


- Guelph - has considered adoption of a truck route system but 
when the permissive truck route system proposal was presented 

to City Council it received opposition from residents along 

the proposed routes. Council therefore decided that the 

burden of truck traffic should be shared by all the residents 
and no system would be implemented at that time. The City, 
however would still like to control the routing of truck traffic 
in order to eliminate heavy trucks from residential areas, to 
reduce maintenance costs on certain streets and to eliminate 
truck related complaints. No studies have been undertaken. 

The city experiences a significant number cf complaints regarding 
trucks using local streets for shortcuts. There is also 
excessive wear on streets not constructed to withstand the 


rigours of truck traffic and through truck trethiesorcen 
fails to utilize the highway connecting link for through 


Ee Voss 


. R.M. of Durham - have not considered a truck route system and 


have no plans at present. Surveys were carried out in the City 
of Oshawa that showed the routes being used for major trucking 
activities were acceptable and no designation of routes was 
required. The region occasionally receives complaints from 
persons who reside on routes used by truckers in the aggregate 
industry areas,regarding dust or speed. These complaints are 
resolved by the Maintenance Division or by selective enforcement. 


. R.M. of Haldimand-Norfolk - have not considered a truck route, 


have no present plans and have undertaken no surveys. They do 
however have twenty-three miles of regional roads closed to 
truck traffic by by-law and it is regional roads policy to 
upgrade roads for trucks where necessary as soon as possible. 


» R.M. of York - have not considered adoption of a truck route 


system and have no plans at present. They did conduct a truck 
O-D survey in conjunction with their transportation study. The 
O-D information has been used in studies to determine alternative 
routes to induce trucks to by-pass residential and business areas. 
Complaints have been received regarding truck traffic in 
residential areas. Most of the trucks causing complaints are 
aggregate trucks running to and from pits in the Region. 


- R.M. of Niagara - has considered adoption of a truck route system 
but it was not implemented because of the lack of an identifiable 
problem with through truck movements. Through trucks generally 
avoid built-up areas or are on freeways. Local problems are 


dealt with by using prohibitions. There are no present plans 


for a truck route system. No studies have been undertaken. 
Complaints are received regarding trucks in residential areas. 
This is often a result of poor planning which has resulted in 
residential development between major arterials and industrial 
areas. The Regional Municipality uses Half-Load Restrictions 
(including some that are in effect pending complete reconstruct- 
ion of the road) to minimize structural damage. 


» R.M. of Peel - the Region has recently undertaken a three stage 
trucking study. When this study is completed it is expected 
that truck routes will be developed on both regional and local 
arterial roads. The concern of residents regarding truck 
traffic in residential neighbourhoods has been voiced on many 
occasions but it appears that the Region has been very thorough 
in their preliminary investigations prior to the establishment 
of the truck route system, and the system will undoubtedly be 
effective. 


- Portland, Oregon - adoption of a truck route system has been considered 


and Council approved the General Policy in June 1977. Through 
truck routes, truck restricted streets and truck areas will be 
identified. A weight criterion of 8,000 lbs. G.V.W. will be the 
definition of a 'truck'. O-D surveys and counts have been made 
in two residential neighbourhoods. Numerous complaints are 
received from residential areas regarding the volume of truck 
traffic. At this time no,ordinances have been passed or 
notification to the trucking organizations been made but this 
will be accomplished shortly. It would appear that the intended 


system is well planned. 
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. Worcester, Mass. - have not considered adoption of a truck route 
system and have no present plans to do so. They have conducted 
studies of commercia!’ deliveries in the downtown area with 


regard to time, length of stay and location. 


. Lansing, Michigan - have considered a truck route system in conjunc- 
tion with the adoption of a revised master street plan which has 
just begun. The project should be completed by the end of 1978. 

The city has needed a truck route system for a number of years 
especially to reduce truck traffic in residential areas and to 

keep trucks on structurally sound streets. Trucks have been 
increasingly using residential streets in order to avoid 

‘congested intersections and complaints from residents have 

increased accordingly. No surveys or counts have been conducted. 


. Newark, N.J. - adoption of a truck route system has been considered, 
however manpower limitations and other priority items have 
precluded completion of the data collection and environmental 
and economic impact evaluations. It is intended to implement 

a truck route system in the future. At the present time trucks 
are prohibited on several portions of the city street network 
On a somewhat piecemeal basis instigated by requests for action 
by citizen groups and elected public officials. Some vehicle 
counts nave been made. The volume of complaints from persons 
in residential areas can be considered a major factor in the 
decision to establish a truck route system at the earliest 
opportunity. 


- Albany, N.Y. - a truck route system has been considered. The system 
has not yet been implemented because of requirements for 
reconstruction and redistribution of the arterial system in and 
around the City and the redesignation of the State and Federal 
Highways in the city. No studies have yet been conducted. The 
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city is encountering problems caused by trucks - especially those 
from the Interstate arterials and inadvertently finding 

themselves on local residential streets. Some of the Specific 
problems are intersections with inadequate widths and turning 
radii; citizen complaints about noise and vibration and deteriora- 
tion of some local streets. 


- Akron, Ohio - have considered adoption of a truck route system but 
have rejected the idea because of difficulties in signing and 
marking and problems with State laws. There are no present 

plans for the adoption and no counts or surveys have been 
conducted. The city has experienced problems of increased 
maintenance costs and citizen complaints but have chosen to 
correct the problems by prohibiting trucks of over 10,000 Ibs. 
G.V.W. from using specific streets as a through route. 

Deliveries are permitted. This prohibitory system permits 
attention to be focused on particular problem areas. Thus the 
problem has not been severe and the signing task is not especially 
difficult. 


- Cleveland, Ohio - in general the City of Cleveland has no formalized 
truck route system and do not sign truck routes as such except 

for a C.B.D. by-pass. Many residential streets are posted as 

being restricted to trucks as are a few arterials which are 
primarily residential in nature. The latter restrictions have 
generally resulted from citizen complaints. Certain of these 
restrictions are night-time only, in an effort to compromise. 

The main problem the City faces is access to industrial areas 

that are located within residential areas. There is really no 
solution to this that will satisfy the residents adjacent to the 


access routes. 


Columbus, Ohio - a truck route system was in operation until the 
completion of the Interstate Highway system at which time it 

was no longer used. As a result the system was removed about 
five years ago. The only surveys performed were regarding the 
location of truck docks in the C.B.D. The City experiences 
problems with trucks using residential streets but most trucks 
are apparently going either to or from their business. If 
streets are being used for through trips signs are posted 


OFONIDI TING, SUCH Strat fic. 


. Pittsburgh, Penn. - adoption of a truck route system is being 
actively considered. The proposed system will likely be sub- 
mitted to City Council in early 1978. Attempts are 

being made to regulate the movement of trucks and to restrict 
them, where possible, to freeways, arterials and collector 
roadways. A survey of trucking companies has been conducted to 
establish the main routes through the City. The City is 
constantly being requested to restrict heavy trucks from streets 
to eliminate noise, to improve safety and to eliminate base 
deterioration. These complaints are not only from residential 
areas but also from commercial and industrial areas. It is 
hoped that a significant improvement will be noted with the 
introduction of the new truck route system. 


. Milwaukee, Wisconsin - the City is of the general opinion that as 
many arterial streets as possible should be available for truck 
movements thus avoiding concentrating the problem on relatively 
few streets. Citizen complaints, from those that live on arterial 
Streets,have prompted the City to apply a 3 ton load limit to many 
such streets. Consequently trucking is rerouted and the resulting 
extra trip length inspires complaints from the trucking firms. 
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It appears that Milwaukee has Problems similar to numerous other 
cities and that the majority of these problems could be reduced by 
the introduction of a truck route system which, after a relatively 
short period of time, would become accepted by both citizens and 


industry. 
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4,0 PHILOSOPHY oF TRUCK ROUTING 


4.1 OBJECTIVES 


A truck route system is designed to assist in the achievement of 
a number of objectives some of which may to some extent be con- 
flicting. An efficient truck routing system must attempt to 
satisfy the requirements and desires of the following interest 


groups: 


the residents of the municipality whose neighbourhoods 
nS 
must be protected from any environmental disturbance caused 


EE 


by heavy truck traffic; 
SS 


the commercial and industrial interests in the community 
(WERE, TETRIS 


which must be adequately served to ensure the general 


economic well-being of the municipality; 


the trucking companies and their drivers who, to be 
efficient, require direct routes between their origins 


and destinations; and 


the municipal agencies and departments charged with 

the enforcement of the recommended truck route legisla- 
tion and those agencies and departments responsible 

for the maintenance and efficient use of the road network. 


The objectives of the truck routing system are discussed in the 


following sections. 


4.1.1 Efficient Movement.of Trucks 


The truck route system must attempt to provide routings that are 
as direct as possible between the major attractors and generators 
of Glee trattic. A well-designed street network makes ful] 
access available to all trip generators. An unrestricted truck 
route system would therefore be very efficient for the move- 

ment of trucks and would provide the utmost in flexibility. 
Unfortunately, the provision of such a system is diametrically in 
opposition to many of the objectives to follow. 


The strict regulation of trucks to a very few routes may satisfy 
these other objectives but does not permit efficient truck move- 
ment - there are major costs involved due to increased energy 
consumption, increased truck travel time and possibly also additional 
time delays to other traffic caused by truck congestion on the truck 
route. 


For the efficient movement of trucks a high density of truck routes 
will provide the greatest efficiency but the at the cost of conflict 
with other objectives. 


4.1.2 Safe Movement of Trucks 

The truck routing system must achieve Safe movement of trucks as 
well as efficient movement. The safe movement depends on segrega- 
tion of the heavy vehicles to some degree from areas of high 
pedestrian activity and segregation, where possible, from other 
Lat pic. 
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In segregating truck traffic from areas of pedestrian activity 
Some conflict may be encountered between this and other objectives, 
as follows: hospitals, schools and other land uses that are 
associated with high levels of pedestrian activity are often 
located on major arterial roadways which are most suitable for 
truck traffic. Also these uses are often themselves significant 
generators of truck traffic. Again a compromise must be drawn 
between efficient routing and directing these heavy trucks into 
areas where the safety of pedestrians may be thus threatened. 


The segregation (or prohibition) of truck traffic from other 
traffic, in the interests of safety, i$ often applicable in 
residential areas or the downtown core of cities where passenger 
vehicle traffic is usually dense and the movement and manoeuvreab- 
ility of large, heavy vehicles is therefore restricted and often 
dangerous. 


4.1.3 Efficient Movement of Other Traffic 


Providing for the safe and efficient movement of heavy vehicles is 
an important objecive but to do so at the expense of the efficient 
movement of other traffic is unrealistic. For example, in a 
downtown location there may be a requirement for heavy vehicle 
through movement and deliveries. At the same time, the normal 
volume of traffic is high and the space available limited by the 
high density of development. Under such circumstances the efficient 
movement of traffic is restricted by large vehicles Manoeuvring in 
restricted space. The slow (relative to passenger vehicles) 
acceleration rates, and larger bulk of the vehicles are both contri- 


buting characteristics. 
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Likewise, if very few routes are available, there is a stage at 
which the volume of truck traffic may be sufficiently high that it 
restricts the efficien= and safe movement of other traffic. In 
short, the truck routing system must not concentrate truck traffic 
on any roadway such that other traffic is adversely affected. 


4.1.4 Minimization of Environmental Disruption to Citizens 


Environmental disruption may be caused by truck traffic as a result 
of noise, Fumes , vibration and, to a lesser extent, visual intrusion. 
Objectives to be satisfied must include the minimization of these 
aspects of environmental disruption to an acceptably low level. This 
may be achieved by maintaining truck traffic volumes at low densities 
on roads where environmental disruption may result to adjacent 
property, or restricting truck traffic to those areas where distur- 
bance to citizens is least likely. The implications must be care- 
fully weighed with regard to achieving or conflicting with other 


objectives. 


4.1.5 Minimization of Structural Damage 


to Roadways and Structures 


The truck route must be selected to minimize the potential for road 
Surface structural damage caused by heavy vehicles. Likewise bridges 
may be incapable of carrying the heavy truck loads. Consequently, 
trucks must be restricted from certain roadways because of their 
Structural condition and/or the pressure and location of bridges. 


4.2 SUMMARY OF OBJECTIVES 


Table 4.2.1 indicates that approaches taken to achieve one objective 
are, in many instances, entirely unsatisfactory with regard to 
achieving another objective. 
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The objectives have been rated either 0, 1 or 2 on their ‘achieva- 
bility' utilizing either severe, moderate or minimal truck routing 


KOSLYiecLOns. 


A subjective appraisal of this table suggests that the greatest 
degree of achievement of objectives can be attained by utilizing a 
moderate degree of restriction in determining the truck route. 


It is clear that not all objectives can be. fully attained: | for 
example, satisfying the first objective implies that other objectives 
cannot be completely satisfied. 


fio SYS IEMOACRLIERTA 
The system criteria required to attain the objectives are as follows: 


4.3.1 Efficient Movement of Trucks 


. a continuous system with easy access to and from the 
SRS a rp LS OD 


major through routes; 


. a system providing access to all industrial areas, truck 
terminals and other land uses that require servicing by 
CYUGKS: 


. a system with a network density such that the volume of 
trucks on the permitted routes does not cause congestion 
and consequent inefficiencies; 


. access to the Central Business District; 


. routes with few traffic control restrictions. 


4.3.2 Safe Movement of Trucks 


ao 3 


. selection of roads to minimize the use of routes where 


pedestrian or other traffic conflicts are likely, e.g. 
school areas, hospitals, playgrounds and downtown core 


areas; 


. selection of truck routes such that trucks are restricted 


in the use of excessive grades, (see 4.4.4) or where sight 
lines are obstructed or where it is unsafe to operate 


large vehicles; 


Efficient Movement of Other Traffic 


. the adoption of peak hour prohibitions on routes where 


the level of service is Level D or below. 


4.3.4 Minimization of Structural Damage 


MEGESTRACTIONLOT trucks ‘from@routes that are not 


constructed to withstand heavy vehicle traffic; 


» restrictions of trucks. from routes adjacent to 


buildings which may suffer damage from excessive 


vibrations; 


. avoid structures incapable of handling truck traffic; 


. utilization of half-load restrictions during spring, 


where appropriate. 


4,4 PHYSICAL CRITERIA 
4.4.1 Lane Requirements 


Truck routes should des‘rably be designated in urban areas on 
roadways that have four traffic lanes and all lane widths should 
be 3.5m. 


4.4.2 Turning Radii 


In order that large commercial vehicles may properly execute right 
turns (which are more difficult to negotiate than left turns due to 
obstruction by the curb and any street furniture) there should 
desirably be a minimum curb radius of 10.5m. 


4,4,3 Clearance 


The maximum legal height of trucks without a special permit is 

13.5' (4.1lm). The height of structures must accommodate not 

only these vehicles but also those vehicles that may be as high 

as 14.33' (4.36m) such as automobile transporters carrying commercial 
vehicles on the upper deck. Clearance between any part of the road- 
way and the overhead obstruction should be 14.75' (4.5m) and above 
the shoulder 14.5' (4.4m). 


4.4.4 Grades 


At no place along the truck route should the gradient exceed 8 
percent. On an otherwise acceptable truck route short grades in 
excess of 8 percent may be acceptable under certain conditions. 
Figures 4.4.1 and 4.4.2 (from the RTAC Design Manual) indicate the 
relationship between grade, length of vertical curve, and the 
corresponding change in vehicle speed, for uniform upgrades and 
downgrades. Climbing lane design criteria are also indicated. 
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This speed reduction will be reflected in traffic delay and safety 
characteristics. Environmental disruption through noise and fume 
propogation would also be mitigated. 


4.4.5 Structural Adequacy 


Investigations! have shown that when the ADT volume per lane 

exceeds 1,000 vehicles (including 10 percent or more trucks and buses) 
the surface Benkelman beam rebound value should be less than 0.050" 

to prevent structural damage by the maximum permissible wheel loads. 
This limiting rebound value can be increased under certain conditions 
when the ADT volume is less than 1,000 vehicles. Higher rebound 
values can be permitted on low traffic volume roads because of (a) the 
low probability of occurence on an appreciable number of maximum axle 
loads during the period of minimum flexible pavement strength 
(following spring thaw) and (b) the fact that many roads used as 

truck routes in Canada are subject to half-load restrictions in the 
Spring. 


It is recommended that flexible pavements which will, within ten years 
of construction have ADT volumes of 1,000 or more vehicles including 
10 percent or more trucks and buses, be designed for a maximum 

spring Benkelman beam rebound value of between 0.030" and 0.050" 

(0.76 mm and 1.27 mm). The choice of design rebound value within 

this range will depend upon the relative cost of initial construct- 
ion and resurfacing. Truck routes should not be designated on 
roadways where there is a rebound value greater than 0.050" (1.27 mm). 


I, guide to the Structural Design of Flexible and Rigid 


Pavements in Canada; Canadian Good Roads Association, 1965. 
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upgrade (%) 


FIGURE 4.4.1 truck speed reduction [B.2.4a' 


(MODIFIED) 


length of grade (m) 
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With regard to selection of truck routes, no section of roadway should 
be designated as a truck route if it includes a bridge structure that 
is incapable of carrying trucks with the maximum axle load permitted 
in that Province. In Ontario the maximum permitted gross weight is 
140,000 Ibs., depending upon the proper axle spacing and number of 
axles. The maximum allowable axle weight for any single axle is 
20,000 lbs. 


4.5 ENVIRONMENTAL CRITERIA 


Table 4.5.1 and Table 4.5.2 summarize criteria for locating truck 
routes to minimize environmental impact, and means of mitigating 
environmental impacts once the route has been designated. It is 
realized that not all of the criteria can be fully satisfied 
Simultaneously. It will be a requirement of the transportation 
planners, however, to balance the effect of each criterion within 
the constraints of the problem to minimize the environmental 
impact. 


4.5.1 Environmental Indices 


There have been attempts to reduce all the information from 
environmental impact assessments to produce an index rating number 
which is supposed to indicate the overall environmental impact. 
While the idea is a good one, in practice it is not feasible. The 
scientific community does not yet know enough about environmental 
interactions to confidently make the assumptions necessary to 
create such an index. In addition, these indices, necessarily 
must reduce the amount of information which is considered thereby 
increasing the probability of overlooking extreme conditions or 
unique occurrences. The "environmental capacity of roadways" 
(Sharpe and Maxman, 1972) is a case in point. At this time 
environmental indices must be used with caution and respect 

given to their limitations. 


NOTE: For references to this section, please refer to the 
bibliography in Appendix B. 
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TABLE 4.5.1 


CRITERIA FOR SITING TRUCK ROUTES TO MINIMIZE 


ENVIRONMENTAL IMPACT 


Criteria 


Select routes to: 


1. avoid noise sensitive areas including hospitals, 
schools, residential areas and parks. Use roads 
which go through open areas to maximize the 
dispersive ability of the wind. These are also 
areas where high quality is desired; 


2. pass through areas with currently high ambient 
noise levels such as industrial areas and roads 
with heavy traffic volumes as the perceived 
noise impact will not be as great; 


3. take advantage of natural and man-made noise 
buffers; 


4. avoid "hilly" roads with many upgrades as 
the noise and air pollution generated during 
an uphill climb is higher than that created 
on level grades and declines; 


5. avoid using roads built on areas of weak soil 
conditions and areas of land fill; 


6. avoid using roads near older or weak structures, 
especially those of community significance; 


7. avoid bisecting communities/neighbourhoods to 
prevent severance and disruption; 


8. use roads with surfaces that are smooth and 
that are in good condition; 


9. utilize roads with a minimum of trees present 
adjacent to the roadway or with predominantly 
resistant tree species. 


Impact(s) 
Affected 


Noise 
Air 
Social 


Noise 


Noise 


Noise 
Aix 


Vibration 
Vibration 
Social 
Social 


Vibration 


Vegetation 


TABLE 4.542 


MIGITATING MEASURES AFTER TRUCK ROUTES 


HAVE BEEN DESIGNATED 


Mitigating Measure 


Mv, 


Minimize "stop and go' traffic conditions 
created bY tratfice lignts, “stop srans, eve 


Make truck routes "limited access" roads to 
minimize interruption of traffic flow. 


Use noise barriers where needed and if it 
is demonstrated that the barrier will be 
useful in the particular situation. 


If the truck route must pass by noise 
Sensitive residential areas, consider 
limiting hours of usage to permit residents 
a reasonable amount of sleep uninterrupted 
by the impact of trucks. 


Repair and/or maintain roads such that 
Surface irregularities do not exceed 20 mm. 


Install barriers or special pedestrian 
crossing facilities to prevent children 
from running into the roadway if the route 
must pass through areas of very high child 
pedestrian activity. 


Impact(s) 


Affected 


Noise 
Air 
Noise 
Air 


Noise 


Noise 
Social 


Vibration 


Social 
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LITERATURE REVIEW BIBLIOGRAPHY 


TRUCK ROUTE SELECTION AND SIGNING 


BARNS TEAD.. Rav.” 


BARNSTEAD, aC 
& RAVE Ss. Mave. 


DALE Ss Ww 


Dive ore iMate. 


CUS SE Weiace 


CROWES. 2. 
& WATKINS: Lan, * 


DE LEUW, CATHER 
AND COMPANY OF 
NEW YORK, INC. 


DEPARTMENT OF THE 
ENVIRONMENT, 
ENGLAND 


GREATER LONDON 
COUNCIL 


Techniques for Improving Commodity Flow by 
Applying Current Knowledge and Technology- 
Special Report No. 120, Urban Commodity Flow, 


Highway Research Board, December 1970, p.p. 
133-134. 


Trucking and Urban Transportation - presented 


to Canadian Goods Roads Association 
POFON TOs 4L96C. 


Trucks: in. Cities=7Bus and Truck Jiransport 
VOl.-525. NOS-5 5. May 19708 0 eDeecocare 


Good Movement by Truck in the Central Area of 
Selected Canadian Cities, Canadian Trucking 


Association, Ottawa 19/70. 


Living with Lorries - The Penalty of Growth 
Municipal and Public Services Journal (U.K.) 
November 15, 1974, p.p. 1433-1438. 


Heavy Vehicles - Research Aspects - Journal 
of the Institution of Highway Engineer, 


July 1974. 


Technical Study of Truck Routes and Regulations, 
Borough of Queens, New York, October 1975. 


Lorry Plans Advice Note - Control of Heavy 
Commercial Vehicles Signs. 1974. 


Freight in London, Background Paper No. 4/2 
presented at London Freight Conference August 


1976. Routes for Heavy Vehicles in London - 
G.L.C. Public Consultation Document of 
April 1975. 
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HAUER, E. 
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Freight in London, Background Paper No. 35, 


presented at London Freight Conference, August 
1976. Greater London Council Support Document 
on Lorry Routes and Strategic Bans, 1976. 


Trucks in City of Hamilton, Hamilton 1973. 


Truck Route Systems - Survey of Canadian 
Practice. Unpublished, 1975-6. 


Regulations and Restrictions Affecting the 
Movement of Commercial Vehicles in Urban 
Areas. Unpublished, 1976. 


Stockton Signs Point to Cheap Lorry Routes: 
New Civil Engineer, p.p. 23-25 October 1976. 


A Model for Prediction of Truck Traffic in 
Large Metropolitan Areas - Papers of the 
Sixth Annual Meeting of Transportation 
Research Forum, 1965. p.p. 167-181. 


Selection and Signing of Truck Routes in 
Urban Areas - Traffic Engineering Vol. 43, 
NOs 5 April, 1973, psp. 14-16, 


Urban Goods Movement in Canada: Information 
Sources and Requirements, Special Report No. 


120, Urban Commodity Flow, Highway Research 
Board, December i970, p.p. 48-59. 


METROPOLITAN WASHINGTON COUNCIL OF GOVERNMENT, NATIONAL 
CAPITAL REGION TRANSPORTATION PLANNING BOARD 


SHARP; C.* 


Characteristics of Truck Travel in the 
National Capital Region, Information Report 
NoOmmoc  AuauSe 19725. p. 10: 


Living with the Lorry - A Study of Goods 
PINES in the Environment - no date 
(possibly 1973 or 1974) p.p. 194. 


* a precis of these articles is provided in Appendix A2 of 


this Report. 
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Precis OF SELECTED ARTICLES 


APPENDIX A2 


PRECTS OF SELECTED AR TTCEES 


A number of articles reviewed during the course of preparation of 
the State-of-the-Art report appear especially relevant. A short 
precis of these selected articles is presented in this section. 
Appendix Al and Appendix B list the complete bibliographies of 
works consulted during the study. 


COSSEY Ge Living with Lorrndes = ine Penalty of Growth 
Municipal and Public Services Journal 


November 15, 1974, p.p. 1433-1438. 


Mr. Cossey points out that the greatest problem with social 
cost-benefit approaches to sensitive environmental issues is the 
fact that the end result is always a question of how one defines 
social benefit. This is well exemplified in the Freight Transport 
Association's interpretation of the concept for a national route 
network for heavy trucks in Britian: "The Department of the 
Environment consultation document indicated that any scheme of 
routing must weigh economic costs against environmental benefits; 

it follows that excessive distances (and/or times) must be avoided." 
That interpretation is obviously very different from that which the 
environmentalists would give. They would say about the Department 
of the Environment document that any scheme must weigh economic 
benefits against environmental costs - and that it follows that the 
excessive imposition of heavy vehicles on towns, villages and country 
roads must be avoided. 


Cossey reminds us that the demand for transport is closely linked 
with the level of economic activity and that there is a vast number 
of hypocrites around who pursue the hunt for bigger and better 
consumer durables but are unwilling to admit that the goods that 
they purchase are undoubtedly cheaper because of the thunder of 
heavy trucks past their door, about which they invariably complain. 


The article points out that a mandatory system of truck regulations 
has associated with it the vast costs of policing. This, along 
with the sense of social responsibility of the truck driver, will 
probably result in the Freight Transport Association coming out 
Strongly against the concept of mandatory routing. They feel the 
Signing system should be advisory, not mandatory. 
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The truck volume problem is undeniably going to get worse in Britian. 
Perhaps the most depressing thought, once one has accepted that 
things will get worse, is that to a considerable extent one man's 
relief will be another man's burden. If heavy traffic is kept 

away from “environmentally sensitive" areas, where will it go? The 
answer is obvious: Through the slums and past the working-man's 
door. Some will reap the benefit, many more will lose. 


BARNSTEAD, R.C. & Trucking and Urban Transnortation, presented 
BATES, M.V. to Canadian Good Roads Association, Toronto, 
1968. 


This paper discusses the problems of trucking in an environment 

that trucking itself helped to establish; the urban complex. With 
regard to truck routing, specific mention is made (page 9) of 

routing regulations in Ottawa, where "A trucker cannot leave these 
routes unless on special delivery and then he must return to the 
route by the same street he used to leave it. This exit street may 
be one-way. The driver is faced with the problem of whether to 

risk getting a "ticket" for going the wrong way on a one-way street 
or one for not following the correct street back to the truck route." 
The combined result of problems that cause delay is to utilize 

more trucks and consequently produce a problem progression. Controls 
imposed by various levels of government in the interests of the 
public are not opposed by the trucking industry, who have always 
taken the view that public interest and safety must take precedence 
over additional trucking costs, but there are cases where insufficient 
research of a problem can bring about restrictions that are not 
desirable or required. 


The solutions to the problems depend on closer liaison between 
planners, designers, government at all levels, and the trucking 
industry. Many problems can be solved by separating truck movement 
from other modes of travel and pedestrian traffic. Ottawa has 
achieved this in designating specific truck routes "and, according 
to reports, the system is working well for both truckers and 
planners. However a successful truck route system is very difficult 
to apply in many cities where there is complex land use’. 


Long range solutions to the urban transportation problems are 
relatively seldom proposed as compared to temporary solutions. 
Truck tunnels and a different approach to land use planning are 
discussed as the prime long-term answer. 
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HAYWARD, D. Stockton. Signs Point: togCneap Lorryerguces 
New Civil Engineer, October 7, 1976, 


Dip aie coco. 


This English article describes a method of positive sign-posting 
long routes which is claimed to be 80 per cent less expensive than 
conventional signing systems. The method indicates only the routes 
that lorries must follow rather than those prohibited. Individual 
signs at every side road are not needed; the system relies on a 
Single notice at the start with repeater signs placed on existing 
street furniture. Cleveland County is the gateway to a major 
industrial area of Britain, Teeside. Consequently Cleveland's 
lorry problem is more acute than many other areas. In 1975 nearly 
26 percent of all vehicles crossing the county boundary were 
commercial vehicles and over 15 percent of those were in excess of 
3t unladen weight. Despite the national trend to fewer and larger 
vehicles these figures represent a 10 percent increase over the 
previous year. 


Five months before the signing experiment began, origin-destination 
Surveys and traffic counts were conducted at twenty-five entry 
points to the proposed zone. Noise measurements and pedestrian 
delays at a "zebra" crossing were also monitored. 


The results of the signing experiment showed that there was an 
average rate of compliance to the routes of 53 percent. This 

figure varied considerably throughout the zone with only 10 percent 
of drivers obeying the signs in some areas and 70 percent in others. 
Slightly more conclusive was the figure of an estimated 63 percent 
reduction in lorry trips along prohibited routes. 


This reduction brought with it an expected drop in noise levels on 
prohibited roads - from 63.7 dB(A) to 62.3 dB(A) measured on an 
Lio( 18h) index. 


Noise levels on the lorry routes increased but only by 0.4 dB(A). 


Timings at the pedestrian crossing situated on the lorry route 
indicated, surprisingly, that it was now 50 percent quicker to 
cross the road than before the experiment. 


Due to the short duration of the experiment the evidence collected 
was not conclusive and further studies will be conducted. If 
Cleveland's transport engineers can show that positive signs are 
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just as readily understood and obeyed as negative ones then the 
Stockton experiment should help to guide the way to a mandatory 
national lorry route network for Britain. 


CRONEY, D. & Heavy Vehicles - Research Aspects 
WATKINS, L.H. The Journal of the Institution of Highway 


Engineer, July 1974 


The paper reviews research in progress that is relevant to the 
use Of heavy commercial road vehicles. The three main aspects 
concern environmental problems and safety, and the effects of 
heavy vehicles on pavement performance and cost. 


BARNSTEAD, R.C. Techniques for Improving Commodities Flow by 


Applying Current Knowledge and Technology 
Urban Commodity Flow, Special Report No. 120 


Highway Research Board, December 6-9, 1970, 
Dp. 133-134, 


The report deals with the reduced interference in urban areas 

between goods movement and people movement. Six recommendations 

are made to deal with this problem. The most relevant recommendation 
for our purposes is: 


To separate goods and people movements 


(a) on a scheduled basis prohibit private automobiles from 
designated streets; 


(b) alternatively, prohibit goods-movement vehicles from 
designated streets; 


(c) the use of exclusive lanes for certain vehicles 
including trucks; 


(d) desianate other snecial traffic considerations within 
the structural framework of the municipal arteria! 
system. 
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LEAs Nate Urban Goods Movements in Canada: Information 
Sources and Requirements, Urban Commodi ty 
Flow, Special Report No. 120, Highway Research 
Board, December 6-9, 1970, p.p. 48-59. 


This paper deals with the efficiency or urban transport in Canada, 
of the means that may be employed to improve this efficiency, 

and of their possible effectiveness. It also deals with some 

of the aspects of urban trucking which have room for improvement 
and some of the possible sources of information needed to evaluate 
these improvements. 


BATES... ue Trucks. in Cittves, Bus and Truck Transport 
VO. S25 NO. oa loro. Dope ee omcr. 


This article describes the relationships between trucks and 
congested streets, mainly in the C.B.D. The following 
recommendations were suggested: 


(1) No new building should be constructed without adequate 
provision for truck bays, 


(2) All curb parking should be abolished during business 
hours 3 


(3) Still being experimented with is the automobile restricted 
zone. An area in the central business district is rest- 
ricted to all but transit vehicles and trucks; 


(4) Decentralizing business from the C.B.D. to the suburbs; 


(5) If all else fails improve the road system to handle 
increased traffic volumes. 


BATES. MLV. Goods Movement by Truck in the Central Area 
of Selected Canadian Cities, for Canadian 


Trucking Association, 1970. 


This research document deals primarily with the activities of 
trucks during pick-up and delivery in the core and frame areas of 
various cities, primarily Toronto. Due to the concentration of 
the study on pick-up and delivery there is little attention to 
truck routes. The relationships of truck operations to central 
area land uses and the generation of truck stops are examined. 
Regression equations were defined for truck stops at different 
land uses using square footage as the prime Parameter. The main 
conclusions of the study appear to centre on the problems of 
inadequate loading facilities, and the consequent traffic problems 
and the inappropriateness of many By-laws with respect to require- 
ment for loading and unloading spaces. 
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ALLL, Donald M. A Model for Prediction of Truck Traffic in 

; Large Metropolitan Areas, Papers - Sixth 
Annual Meeting, Transportation Research 
Foyits 1905), D.p. 167—161. 


This paper discusses techniques to estimate the amount of truck 
traffic in the urban area. These methods include the factoring 
technique, the link table of truck movements and the synthesized 
0-D truck movements model. The factoring technique assumes that 
the amount of truck traffic on a road is a constant percentage 

of the automobile traffic. The link table of truck movements is 
based on a truck volume map which shows the truck traffic on 

each section of the major highway and arterial road system. This 
map is then used in conjunction with estimates of automobile 
traffic flows to establish total vehicular traffic. The synthetic 
truck interactance model relates the total number of trips being 
generated from an origin zone, the total number of trips being 
attracted to a destination zone and the time taken to drive 
between the two zones. The data sources necessary for the 
interaction model as well as production and attraction equations 
are shown, based upon Metropolitan Toronto experience. 


SHARP, C. Living with the Lorry - A Study of Goods 
Vehicles in the Environment (no date) 
p.p. 194 


This report deals with the social costs of trucks on British 
roads. The conclusions reached by the author are concerned with 
pollution control, safety, the size of trucks, and the vehicle 
license duty rates. The author discusses the trade offs between 
environmental savings and efficiency and offers some solutions 
to the adverse feelings of the British people towards trucks. 


Larees COMMITTEE Selection and Signing of Truck Routes in 
4 x (68) Urban Areas, Traffic Engineering, Vol. 43, 


Not 4 0 peo 14-16, wApriol97 ss 


Routes should be provided for those vehicles over 10,000 Ibs. 
serving primarily commercial and industrial enterprises while 
permitting wider use of local streets by motor buses, utility 
vehicles and waste collection trucks in their necessary services 
to residential areas. 


It is recommended that the following 13 points be considered when 
developing a truck route within an urban area. 


(10) 
(11) 


(12) 


(13) 
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Truck routes should be established only after a full 
study; 


The state governs highway routes and/or restrictions while 
local government has control over the local streets to be 
used for the proposed routes; 


Truck routes should be established when an adequate network 
to serve major generation of truck traffic can be provided, 


Streets along the truck route must be of adequate structural 
and geometric design; 


Structures must be of adequate size and strength to 
accommodate larger trucks; 


There must be a minimum lane width of 12 feet; 

Routes should have a maximum grade of 4%. Where steeper 
grades are encountered for any distance, a separate truck 
climbing lane should be provided; 


Routes should abut the developments that they serve; 


Consideration should be given to present traffic levels 
and road capacity of the proposed routes; 


Routes should be through streets and have adequate control; 


Special consideration should be given to at grade railroad 
crossings and the number of turns along the route; 


truck companies to be using the routes should be consulted 
for their opinions and recommendations; 


Consideration should be given to existing as well as 
future land use along the route, 


The standard truck route sign is 24" x 18" with a black legend 
TRUCK ROUTE on a white background. Also a 21" x 15" sign with 


appropri 
of the m 


ate arrows to designate direction or change in direction 
arked route. Signs should be placed where the character 


of the roadway does not clearly indicate the route 
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APPENDIX C 


COVERING LETTER AND QUESTIONNAIRE SENT TO 42 
CITIES AND REGIONAL MUNICIPALITIES IN CANADA 
AND TO 26 CITIES IN THE NORTHERN UNITED STATES 


Regional Municipality Municipalite Regionale APPENDIX C bates 


of Ottawa-Carleton d'Ottawa-Carleton Soeseemeann nee) 
222 Queen Street 222 rue Queen Se ae 
ttawa Ontario K1P 523 Ottawa Ontario K1P 523 ho See 

a 


Transportation Department Département des Transports . 3 — ( 4&4 


M.J.E. Sheflin P Eng Veseen tor 
Commissioner ~ Commissaire 


i wally soy 


Dear Sir 


RE: Truck Route System Review 


The Regional Municipality of Ottawa-Carleton is presently 
undertaking a review of our truck route system. An impor- 
tant input into this review is the determination of what 
other Cities and Regional Municipalities are doing, both 
in Canada and the United States, with regard to their 
truck route systems. In this manner a "State of the Art" 
report can be prepared. 


We would be most grateful if you would assist us in the 
collection of this data by completing the enclosed ques- 
tionnaire. We would be’ pleased to provide you with a copy 
of the "State of the Art" report, at your request, in 
appreciation of your assistance. We are sure that this 
report will be of significant interest to you. 


We are aware of a study of a similar nature conducted in 
1971-1972 by the Joint Program in Transportation of York 
University and the University of Toronto. Unfortunately 
the data supplied by those persons who contributed to that 
study is not in an easily retrievable form. Consequently 
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Director Transportation Planning — J.A. Bonsall P Eng — Directeur Planification des Transports 
Director Design & Construction — N.H. Orr P Eng — Directeur Conception et Construction 
Director Operations — J.!. Becking P Eng — Directeur Exploitation 
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we would ask that you please have this questionnaire com- 
pleted and returned to us in the enclosed envelope at your 
earliest convenience. 

We thank you in anticipation of your cooperation. 


YOUrS truly 


ko likly 


d DCm SOY. C yak sel Ce 
Chief Operational Studies Engineer 
Att. Operations Division 
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TRuck RouTeES - INFORMATION FORM 


Please complete the following questions in as much detail as possible. 


1. Name 


2. Postal address 


3. Population Ties fee 
4. Do you have an established truck route system? 
Is the system designed for: 


a). Through truck traffic 
b) Local distribution system 
c) Both 


Please differentiate where necessary between the above 'systems' in the 
following questions. 


Who should we contact for further information or clarification if required? 
Name: 
Position: 


Tel. No: ( ) - 


NOTE 1: If you answered 'YES' to question 4 please answer questions 6 to 25 
on the Green pages; if you answered 'NO' please answer questions 26 
to 29 on the Yellow pages. 


NOTE 2: For those Cities or Regional Municipalities with truck route systems 
could we please be provided with a copy of any maps outlining these 
routes (and any restrictions) and a copy of any by-laws that apply 
to the truck route system. Thank you. 9 
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WITH TRUCK ROUTES 


ESTABLISHMENT 


Bs 


6. 


In what year was your truck route system implemented? 


What were the objectives for establishing a truck route system? 


Were any surveys (0-D counts etc.) or studies conducted prior to 
establishment of the system? 


Please give details 
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What criteria were used for the determination of the truck routes? 
Please answer in as much detail as possible in terms of the following: 


- roadway classification consideration: 


- geometric design considerations: 


- structural considerations (both roads and bridges): 


- capacity considerations: 
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- provincial highway route considerations: 


TEER ee 


- truck vehicle mileage considerations; (to what extent was directness 
of the connection between origins and destinations considered?): 


- time-of-day considerations: 


I nS ee ee ee 

- environmental! considerations: 
a) NO1S 0 fen 
ee ee ee ee 


ee 
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vibrations: 
i ee 


a EEE a 


visual intrusion: 
eT SE Beart eres 5, ria EM 


a SS 


- land use considerations: to what extent did each of the following land 
uses influence the decision as to whether or not the abutting road was 
established as a truck route or not?: 


a) 


b) 


c) 


Central Business District: 


Industrial area: 


Strip Commercial: 
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d) Residential low density: 


e) Residential medium density: 


f) Residential high density: 


g) Institutional (schools, hospitals): 


Was there involvement by citizen groups, a trucking operators association, 
business or industry representatives in development of the truck route 
system? 


If 'YES', who was involved? 


Did the truck route system achieve the desired objectives? 


If not, in what aspects were there shortcomings? 


Ll 
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Has the truck route system been reviewed for modification or updating 
Since it was initially established? 


(i) on a comprehensive basis? 
If 'YES's in what year(s)? 


for what reason(s)? 


(17) “ineisolated*locations? 
If 'YES'; in what year(s)? 


for what reason(s)? 


Were there any additional surveys (0-D counts etc.) or studies undertaken 
In connection with the above reviews? 


Please give details: 
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12. How did you make the users of the truck route system aware of the 
system? 


(7) 
(i) 
(iii) 
(iv) 


How would you rate these methods? 


successful 
moderately successful 


of minimal success 


ee 
ie) ee 
SE ee 


of no value 


If the methods were 'of minimal success' or ‘of no value’ what do you 
Suggest might be a more effective method? 


REGULATION 


13. What values are used to define the trucks that are required to use only 
the truck route system? 


Length 
Width 
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Height 
Weight - gross vehicle 
- carrying capacity 
- other, specify 
Number of axles 
Type of vehicle 
Other 


Why were these particular values chosen? 


Following are some further restrictions that may be applied to part of 
your truck route system. Please indicate the applicable regulations 
(a copy of your by-law will suffice) and the reasons for establishing 
these restrictions: 


Time of day 
Regulation: 


Reason for establishing: 
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Half load 
Regulation: 
Reason for establishing: 


Other - specify: 
Regulation:: 


Reason for establishing: 


Are there areas of your municipality in which the trucks are not 
permitted or are subject to specific restrictions? This may apply 
to the Central Business District for example. 


Please give details: 


1G. 


18. 
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What restrictions are there on trucks that leave a truck route for 
a pick up or delivery? For example, do they have to return to the 
truck route by the same route they left it, by the shortest route, 
etc? 


What regulations are in effect in your municipality which specifically 
apply to the parking of trucks? All regulations are of interest 
including those governing overnight parking and trucks not specifically 
included in the description supplied in question 13. 


What regulations govern the provision of off-street loading areas, in 
terms of number of spaces, design and access requirement? A copy of 
the relevant sections of your zoning by-law or appropriate regulation 
will suffice. 
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What criteria are used for the establishment of on-street truck loading 
zones? 


a) 


adjacent land use 


class of street 


frequency of use 


type of vehicle 


a 


no. of zones per block 


other 
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g) Were any surveys or counts conducted to establish the 
requirements for loading zones? Please give details. 


oe 


a 


TET 


20. What penalties are provided for violation of the provisions of the 
truck route by-law(s)? A copy of the penalty section of your by-law 
will suffice. 

ENFORCEMENT 

21. Who enforces the truck route regulations? 

By-law enforcement officer 
Local police force 
Provincial police 
ReGanicbe 
22. Is there a program of selective enforcement? 


Is enforcement only on the basis of complaints? 


Is enforcement - comprehensive? 


equal to other moving traffic regulations? 


minimal? 


- non existant? 
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If the restrictions are not enforced equal to or greater than is the 
case with other moving traffic regulations what is the reason/problems? 


SIGNING 

23. Please state which signs you use to indicate your truck routes? Sign 
numbers refer to numbers in Uniform Traffic Control Devices for Canada, 
Third edition, van. 1976; 


Truck Route Sign, RB-6] 


Sign, RB-62 
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Supplementary Sign, RB-61S 
(including various arrow combinations ) 


Tab Sign, RB-61T 


TRUCK ROUTE 


‘Tab Sign, RB-62T 


NO HEAVY 


TRUCKS 


Weight Limit Control Sign, RB-63 


MAXIMUM 


WEIGHT | 
\Lrownes_} 


Others - please specify and provide a graphic representation. 


24. 
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Is the signing of your truck route system dominantly based on the 
‘prohibitive’ or the 'permissive' signing method? 


Why was this signing method adopted? 


If you use the 'permissive' system do you utilize any 'prohibitive' 
Signs for reinforcement? 


[FF YES" in: what. situations: 


Do you use a 'permissive' sign at intersections where the route is 
straight through (i.e. trucks are not allowed to turn)? 


If 'YES' under what conditions are signs installed in those cases? 


a —————— 
i 
ss Se 


aoe 
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How would you rate your present method of signing for truck routes? 
a) Excellent 
b) Satisfactory 
c) Requires improvement 
d) Ineffective 


If other than a) or b) what improvement(s) are you considering? 


ee ee eee 


ee EE eS EE ee 


THANK YOU FOR YOUR COOPERATION 
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WITHOUT TRUCK ROUTES 


26. Has the adoption of a truck route system been considered? 


If 'YES', what were the reasons for not adopting a truck route system? 


27. Are there present plans for a truck route system? 


DP YES? sown 


28. Have any surveys (0-D counts, etc.) or studies been conducted with 
respect to trucks or truck routes? 


If 'YES', please give details: 


Page 19 


29. Do you have any problems attributable to truck traffic (such as 
increased maintenance costs on roads not constructed for truck 
traffic, complaints from persons in residential areas etc.)? 


THANK YOU FOR YOUR COOPERATION 
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NOISE PREDICTION MODELS 


There are several methods which could be used in the prediction of 


noise along truck routes. 


The Ministry of Transportation and Communications has an equation 
which is a straight line simulation of the characteristic. This 
equation is based on empirical results represented by readings of 
actual noise at 120 sites (133 readings). It takes into account 
the following factors: 


S = Speed in miles per hour (of the traffic) 
V_ = Volume of cars in vehicles per hour (two-way traffic) 


V, = Volume of trucks (over 10K GVW) in vehicles per hour 
(two-way traffic) 


=) 
i) 


Distance from the curb where the level is required. 


The noise level is predicted in decibels on the A scale using a 
method as described in the attached sheets(pages D-2 to D-8). 


A second method has been used in the Regional Municipality of 
Ottawa-Carleton for prediction of noise. It is a graphical 
technique based on measurements of thousands of vehicles and 

has a logical and defendable theoretical basis. This technique 
was developed by Dr. G. Thiessen based on work done by the National 
Research Council, in particular Dr. N. Olson. 


A comparison of the two techniques indicates that at approximately 
75 feet they give the same value. At distances greater than 75 
feet the Thiessen method is slightly higher, while at distances 
less than this the Thiessen method is slightly lower. 


The Thiessen method is more sophisticated and takes into account 
several factors not used in the Ministry of Environment equation. 
However for the purposes of this type of project the lesser 
accuracy should be acceptable. 
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APPENDIX B, PROCEDURE FOR * 
PREDICTION OF HIGHWAY NOISE 
USING THE ONTARIO METHOD 


General 

The procedure for prediction of highway traffic noise 
using the Ontario method involves the use of the 
basic relationship between traffic flow density, traffic 
flow speed, distance and the resulting L;y Lyo and 
L, sound levels developed in this study, and the 
methodology developed by Gordon et al [2]. 


The following relationships between traffic flow 
volumes, traffic speed, distance and sound levels were 
established in this study: 


LAS a 30.4 + 14.5 logi 0 (Vo ais! Vi) 
= 11.5 log: o D+0.16S 
Wrae= | 5274 11.7 login l Vara Vy) 
= 14.8 log; 6 D+0.21S 
Ls = 56.5+411.1 logig (Vo + Vy) 

where: 


Lso-big- bls = sound levels in dBA which were 
exceeded 50, 10 or 5 percent of 


the time 
Ve = hourly volume of cars (GVW < 10,000 |b) 
Vr ™= hourly volume of trucks (GVW > 10,000 
|b) 
Diae= distance in feet from edge of pavement to 
the observer location 
5S 6 average operating speed of traffic flow in 


miles per hour 


The above equations may be solved also by using the 
nomographs given in Figures B-1, B-2 and 8-3 for 
Leg: Lyo and Ls sound levels, respectively. Both the 
above equations, and the nomographs calculate sound 
levels 4 feet (1.2 m) above ground assuming it 's a 
simple case of continuous flow of traffic on an 
infinitely long, straight and level roadway with no 
intervening structures. Essentially, the nomograph for 
calculation of Lego levels given in Figure B-1 replaces 
Figures 3, 4 and 5 of the Design Guide [2]. The 
Nomograph for calculation of Lio levels given in 
Figure B-2 replaces Figures 3, 4, 5 and 6 of the 
Design Guide. There is no provision in the Design 
Guide for calculation of Ls levels. 
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If the problem on hand involves more variables than 
those incfuded in the nomographs (eg. yrade ot 
highway or intervening structures), adjustments are 
made in a similar way as in the Design Guide. 


Variables 
Variables which are included in the Ontario Highway 
Noise Prediction Method are: 


i/ volume of cars; 
ii/ volume of trucks; 
ii/ traffic flow speed: 
iv/ disvance; 
v/ intervening structures such as natural and 
artificial depressed and 
highway sections, houses and vegetation; 
vi/ highway gradient; 


vii/ pavement surface texture; 


barriers, elevated 


vili/ traffic flow characteristics; and 
ix/ ground attenuation effect. 


Procedure 

A/ Use of Nomographs Only 

If the first four variables listed above are reasonubly 
constant on the length of a roadway section of 
approximately 8D (where D's the distance from the 
roadway to the observer) and the last five variables 
are not applicable, the nomographs or eyvations cun 
be used to provide sound levels. Examples of the use 
of nomographs are given in Figures B-1 to B-3. 


B/ Detailed Procedure 

The outlined procedure assumes that the reader ts 
familiar with the procedure used in the Design Guide 
[2]. The steps involved are the following 


1. Determine the percentile of the desired sours! ts. 
(Leg: oe Onale) 


2. Divide the highway into sections. They should tx 
as long as possible but short enough to ensure that 
the following variables are approximately constant 
on the length of the sections, 


a/ car and truck flow, 


b/ traffic flow speed and traffic flow 
characteristics, 

c/ pavement surface type; 

d/ highway gradient; 

e/ break in the line of sight between the 


highway noise source and the observer's 


position, 


3. Using the nomograph (or the equation), calculate 
the sound levels emitted by each element for a 
given location. Use perpendicular distance, OD, as 
defined in Figure B-4. 


*Ontario Highway Noise Prediction Method, Hajek, J.J., 


for Ministry of Transportation and Communications, Ontario, 
D-2 


i 


A 
4 


r 


For each element, calculate the following 


adjustments to be applied to sound levels obtained 


Wy 


Step 3. 


41 Adjustinent for Element Size 

Faure B 4 1s a schematic configuration of a 
highway and an observer, and defines 
purameters used for element size adjustments. 
The element size adjustments of 1 to 14 dBA 
are subtracted from the predicted sound levels 
to account for the actual element size according 
to Figures B 5 and B-6 as reproduced from 
Reference [2!. The procedure is described in 
detail in Reference [8] and is based on the 
assumption that sound levels emitted by a 
roudway element at a given location are directly 
and linvurly related to the angle subtended at 
the location by that roadway element. 


4.2 Adjustment for Shielding Effect of Natural 
and Artificial Barriers (Including Depressed 
and Elevated Highway Sections) 

It 1s suggested that this adjustment be 

calculated according to the procedure described 

in Reference [5]. Briefly, the parameter 

H?  H? 

Ao 

element and the appropriate adjustment is 

obtamed from Table B-1 in Appendix B of this 
report. The variables H, R and OD are defined in 

Figure B 7 and may be obtained, for example, 


by plotting and evaluating highway cross 


is computed for each highway 


sections. 


The height of the noise source above the 
pavement is determined using Table B-2. The 
height of the observer above ground should be 
at least 4 feet (1.2 m). The noise source may. be 
assumed to be located over the geometric mean 
of the distances from the observation point to 
the nearest (dn) traffic lane and from the 
observation point to the farthest (de) traffic 


lane: 
dg Ze Vega de 


where: dg = geometric mean distance. 


4.3 Adjustment for Highway Gradient 
Adjustment for highway gradient is made only 
for trucks on grades steeper than about 2 
percent (2]. The total vertical climb from the 
bottom of grade negotiated by trucks should be 
at least 20 to 25 feet (6 to 7.5m). 


Table B-3 gives coefficients which may be used 
to multiply truck vo.umes to account for the 
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increase in truck noise on grades. The effect of 
these coefficients is similar to the effect of the 
gradient adjustment in Table 1 of Reference 
{2}. The coefficients are used in addition to the 
multiplication coefficient, 3, which is built into 
the models. For example, if the hourly truck 
volume in both directions 1s 100 on a long 5 
percent grade, the number of trucks Js 
multiplied by a coefficient of 2 and the 
resulting 200-truck volume is used for the 
calculation of sound levels by means of either 
the equations or the nomographs. 


4.4 Adjustment for Pavement Surface Type 
Adjustment for pavement surface type should 
be based on Table B-4 of Reference [2]. 


4.5 Adjustment for Shielding Oue to 
Vegetation 

According to Reference [2], a design value of 5 
dBA reduction for every 100-foot (30 m) depth 
may be used if the trees are at least 15 feet 
(4.6 m) tall and sufficiently dense so that no 
visual path between observer and roadway 
exists. This attenuation should not exceed 10 
dBA. 


4.6 Adjustment for Shielding Effect of Houses 
Subtract 4.5 dBA for the first row of houses 
and 1.5 dBA for each additional row of houses 
to a maximum of 10 dBA [4]. 


4.7 Adjustment for Effect of Interrupted Flow 
Calculation of sound levels at intersections 
should include traffic volumes and_ the 
corresponding average operating speeds on all 
intersection legs. It is recommended that Ljo 
and L. sound levels emitted by interrupted 
traffic flows containing at least 60 heavy trucks 
per hour be increased by about 2 or 3 dBA. 


4.8 Adjustment for Ground Attenuation (see 
Section 4.2 E.) 


For each element, arithmetically add ail 
adjustments calculated in Step 4 to sound levels 
calculated in Step 3. 

Logarithmically add sound levels of all elements. 


Repeat steps 3 to 7 for other observation points. 


The entire procedure can he repeated for different 
sound level percentiles. 
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Figure B-3, L5 Sound Level Prediction 


ELEMENTS 2 AND3 COMBINED 


ELEMENT 2 ELEMENT 3_ 
FINITE “SEMI-INFINITE 


OBSERVER 


NOTE: If we consider elements 2 and 3 as one element, the corresponding subtended angle, 
6., will be negative. Angle subtended for a semi-infinite element is negative only 
if the angle defined by the closest semi-finite element point, observer and the furthest 
semi-infinite point (°°) is greater than 90°. 


Figure B-4, Definition Of Parameters For Element Size Adjustment 
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ADJUSTMENT IN dB 


ADJUSTMENT IN dB 
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Figure B-5, Adjustment To Account For Semrinfinite Element Length 
Source: Reference [2] 


8 IN DEGREES 


Figure B-6, Adjustment To Account For Finite Element Length 
Source: Reference [2] 
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Figure B-7, Barrier Configuration 
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Table B-2, Apparent Height of Source 
(for use in Barrier Calculations) 


Apparent Height of 
Source (feet)* 


Percentage Trucks 
(percent of total flow) 


1 of less 


Table 8-1, Barrier Attenuation 
10 


Ont NwonN — 


Barrier 30 or greater 
Parameter Noise Level 
H? Pea Adjustment (dBA) * 1 foot = 0.3043 m 


R DH Source: Reference [5] 


less than 0.05 Subtract 5 


0.06 - 0.1 


(O12 0) 2 
Table B-3, Gradient Adjustment 


0.25-0.4 


Coefficient For Truck 
Volume Multiplication 


Gradient 
% 


Ohiss (0s 


ORO Male 


S149 


2.0) =3.1 


3.2 


Tabie B-4, Classification of Road Surface as it Relatc 
to Surface Influence on Vehicle Norse 


Source: Reference (5) 


Description 


Smooth | Very smooth, seal coated 
asphalt pavement -5 
Normal Moderately rough asphalt and 
concrete surface 0 
Roughasphult pavement with 
large voids 2 in. (12.7 mm) 


or larger in diameter, 


Rough 


grooved concrete 


0-8 
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